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Biggins, Dean E., M.S., December 1975 Wildlife Biology
Seasonal Habitat Selection and Movements of the Spotted Bear Elk 
Herd (90 pp. )
Director: Robert R. Ream
Habitat use and movements of the Spotted Bear elk (Cervus 
canadensis) herd were investigated from April 1974 through July 
1975. A sample of 738 random elk locations was accumulated by 
radiotelemetry. A random sample of 113 of these was visited on 
the ground for vegetative sampling. Elk use of topographic 
attributes was compared to availability of these attributes, 
established by a random point sample of the study area.
The January-February period was characterized by heavy use of 
bottoms, gentle slopes, low elevations, and south or southwest 
aspects. Use was high on areas with 30 to 50 percent shrub 
cover, with dominant species being Amelanchier alnifolia. Acer 
glabrum. Prunus spp. and Ceanothus spp. Pseudotsuga menaiesii 
and Pinus contorts were the most abundant tree species on elk 
locations. Use of the drier habitat types was highest in the 
March-April period. Use of steep slopes, S-SW aspects, and upper 
slopes increased significantly from the previous period.
Graminoid species had their peak abundance on elk locations at 
that time. Significant increases from March-April to May-June 
were in use of lower slopes, mesic habitat types, middle eleva­
tions, and N-NE and E-SE aspects. The July-August period was 
characterized by greatest use of middle and high elevations. 
Unique to that period was a high frequency of elk locations with 
trees over JO inches (76,9 cm) diameter. Menziesia ferruginea 
and Vaccinium globulare were the principal shrubs. Common topo­
graphic features of the September-October locations were mod­
erately steep to steep slopes and middle slope areas. The high­
est use of mesic to hydric habitat types occurred at that time. 
Extremely shrubby areas with fairly heavy stands of medium to 
large trees were common on location sites. Many attributes of 
the November-December period were similar to the preceding period, 
Elevations were generally somewhat lower, and use of drier 
aspects increased.
Most radioed elk showed a high degree of fidelity to former 
seasonal ranges. Approximately 19 percent of the Spotted Bear 
herd utilized the Swan Range in summer. The remainder migrated 
east up the Spotted Bear River or into drainages of the Middle 
Fork of the Flathead River, with a small proportion summering in 
other areas. Longest summer dispersal movements were about 25 
airline miles (40.3 km).
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A C K N O W L E D G M E N T S
I a m  g r a te fu l  t o  th e  n u m e ro u s  in d iv id u a ls  w ho c o n tr ib u te d  
d i r e c t l y  o r  in d i r e c t ly  to  th i s  s tu d y . A p p re c ia t io n  is  ex tended  to  
D r .  R o b e r t  R e a m , m y  c o m m it te e  c h a i r m a n ,  w ho p ro v id e d  he lp fu l 
su g g e s t io n s  and  g u id a n ce . S e v e ra l  of h is  s tu d e n ts  w e r e  a l s o  of g r e a t  
a s s i s t a n c e  in  th e  c o n s t ru c t io n  of r a d io t e l e m e t r y  eq u ip m en t .  T h a n k s  
a r e  a l s o  due to  D r .  B a r t  O 'G a ra  and  D r .  L e s l i e  P e n g e l ly  f o r  re v ie w  
and  c o n s t ru c t iv e  c r i t i c i s m  of th e  m a n u s c r ip t .  I a m  in d eb ted  to  m y  
f in a l  tw o  c o m m it te e  m e m b e r s ,  R ic h a rd  W e c k w e r th  of th e  M ontana 
D e p a r tm e n t  of F i s h  and  G am e and  R o b e r t  H e n s le r  of F la th e a d  N a tio n a l 
F o r e s t ,  f o r  t h e i r  f re q u e n t  a s s i s t a n c e  in so lv in g  th e  m a n y  lo g i s t i c a l  
p ro b le m s  a s s o c ia te d  w ith  f ie ld  w o rk  a t S potted  B e a r .
C re d i t  is  due  a l s o  t o  o th e r s  w ho w e r e  h e lp fu l  d u r in g  th e  f ie ld  
w o rk  p e r io d .  A m ong t h e s e  w e r e  J a m e s  C r o s s ,  M ontana D e p a r tm e n t  of 
F i s h  and  G am e , and  p e r s o n n e l  of th e  S potted  B e a r  R a n g e r  D is t r i c t ,
U. S. F .  S. S p e c ia l  th a n k s  go to  G eo rg e  B a rc e  f o r  g iv ing  f r e e ly  of h is  
t im e  and  h o s p i ta l i ty  in  w ays to o  n u m e ro u s  to  m e n tio n .
I a m  a l s o  g r a te fu l  to  D anny On, of th e  F la th e a d  N a tio n a l  
F o r e s t ,  f o r  h is  v a lu a b le  f ie ld  in s t ru c t io n  in th e  a r t  and  s c ie n c e  of 
h a b i ta t  ty p in g . T h a n k s  go t o  L e s  M a rc u m  f o r  p ro v id in g  m a n y
ii i
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s u g g e s t io n s  b e fo re  and  d u r in g  th e  s tu d y .
T h e  p ilo ts  of S to ck h il l  A v ia t io n  d e s e r v e  r e c o g n i t io n  fo r  m a n y  
s u c c e s s f u l  e lk  t r a c k in g  f l ig h ts ;  t h e i r  e x p e r t i s e  w a s  of im m e a s u ra b le  
b e n e f i t  t o  th e  p r o je c t .
H e a r t f e l t  th a n k s  a r e  e x p r e s s e d  to  m y  w ife , K a tie ,  who not 
only  kep t up w ith  th e  t r a d i t i o n a l  d o m e s t ic  w o rk ,  bu t a l s o  p ro v e d  t o  be  
a n  in v a lu ab le  f ie ld  a s s i s t a n t .
Space d o es  not p e r m i t  ack n o w led g m en t of a l l  th o s e  w ho 
c o n tr ib u te d  in  s m a l l e r  (but in  m a n y  c a s e s  not in s ig n if ic a n t)  w a y s .  T o  
t h e s e  p e r s o n s  I ex ten d  b o th  s i n c e r e  th a n k s  and  apo logy  fo r  th e  i m p e r ­
s o n a l  m a n n e r .
F in a l ly ,  I w ould  l ik e  t o  th a n k  m y  f a th e r ,  P a u l  B ig g in s ,  f o r  
b e in g  a  co n s ta n t  s o u r c e  of in s p i r a t io n  d u r in g  th i s  and  o th e r  e n d e a v o r s ,  
a s  w e l l  a s  a  p le a s a n t  f ie ld  co m p an io n  in m a n y  o u td o o r  e x p lo i ts .
T h is  p r o je c t  w as  co n d u c ted  u n d e r  a  c o o p e ra t iv e  a g r e e m e n t  
b e tw e en  th e  M ontana D e p a r tm e n t  of F i s h  and G am e , th e  U .S .  F o r e s t  
S e rv ic e ,  and  th e  U n iv e r s i ty  of M ontana .
IV
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C H A P T E R  I
INTRODUCTION
T h is  s tu d y  fo llow s an  in i t ia l  e lk  r e s e a r c h  p r o je c t  in th e  
Spotted  B e a r  a r e a  co n d u c ted  by  S im m o n s  (1974). T h e  m a jo r  e ffo rt  in 
th a t  s tu d y  w as  d i r e c te d  to w a rd  d e f in in g  m o v e m e n ts  and  m ig r a t io n  
p a t t e r n s  of th e  S po tted  B e a r  e lk  h e r d ,  w ith  s o m e  n o ta t io n s  on h a b i ta t  
u s e .  T h is  p a p e r  d e a ls  p r i m a r i l y  w ith  s e a s o n a l  h a b i ta t  s e le c t io n ,  and 
s e c o n d a r i ly  w ith  m o v e m e n ts .
E lk  of th e  Spotted  B e a r  a r e a  sp en d  n e a r l y  100 p e r c e n t  of t h e i r  
t im e  on pu b lic  la n d s  a d m in i s t e r e d  by  th e  U. S. F o r e s t  S e rv ic e .  T h is  
p ro v id e s  t h e  o p p o r tu n ity  f o r  m a n a g e m e n t  w ithou t th e  p r iv a te  la n d o w n e r  
c o n f l ic ts  co m m o n  in  o th e r  p a r t s  of M ontana . O th e r  ty p e s  of c o n f l ic ts ,  
r e a l  and  p o te n t ia l ,  e x is t .  E f fe c ts  of t i m b e r  h a r v e s t  (and p ro d u c tio n )  
on e lk  can  b e  p o s i t iv e  ( P e a r s o n ,  1968; P a t to n ,  1969; H a r p e r ,  1971; 
R e s l e r ,  1972) o r  n e g a t iv e  (P e n g e l ly ,  1972; B e a l l ,  1974; M a rc u m , 
1975). T e x a s  P a c i f i c  O il  C o m p an y , Jo h n  W. B a t ts ,  and  M axine  C. 
A m ic k  r e c e n t ly  a p p l ied  f o r  o il  and  g a s  l e a s e s  on th e  e lk  w in te r  r a n g e s  
(USDA, 1975). P e r s o n n e l  of th e  S po tted  B e a r  R a n g e r  D is t r i c t  an d  
F la th e a d  N a tio n a l  F o r e s t  r e c o g n iz e d  th a t  t h e s e  r a n g e s  a r e  v i ta l  to  e lk . 
T h e  S po tted  B e a r  M u lt ip le  U se  P l a n  (USDA, 1974) gave  e lk  h a b i ta t  h igh
1
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p r i o r i t y  in  s e v e r a l  c r i t i c a l  m a n a g e m e n t  u n i ts .
T h e  fo re g o in g  f a c t o r s  p ro v id e d  m u c h  of th e  im p e tu s  f o r  th i s  
and  th e  p re v io u s  s tu d y . D a ta  on s e a s o n a l  h a b i ta t  s e le c t io n  and  m o v e ­
m e n ts  of e lk  a r e  p e r t in e n t  t o  an y  la n d  u s e  p la n n in g  in  th e  a r e a .
T h e  s tu d y  a r e a  l i e s  so u th  of G la c ie r  N a tio n a l  P a r k  in  n o r t h ­
w e s t e r n  M ontana , and  e n c o m p a s s e s  t h e  n o r th e r n  one q u a r t e r  of th e  
Bob M a r s h a l l  W i ld e r n e s s ,  a s  w e l l  a s  m o s t  of th e  p ro p o s e d  G re a t  B e a r  
W i ld e r n e s s .  About 20 p e r c e n t  of th e  a r e a  i s  ro a d e d ;  logging  ro a d s  
h a v e  b e e n  c o n s t ru c te d  th ro u g h o u t m u c h  of th e  Swan R ange , p a r t s  of th e  
lo w e r  M iddle F o r k  of th e  F la th e a d  R iv e r ,  and  th e  lo w e r  10 m i l e s  of th e  
S potted  B e a r  R iv e r .  S im m o n s  (1974) p ro v id e d  a  s u m m a r y  of th e  
p h y s io g ra p h y  and  c l im a te .  E le v a t io n  r a n g e s  f r o m  3, 560 fee t (1, 085 m ) 
to  o v e r  8, 000 fe e t  (2, 438 m ) .  T h i r t e e n  p e r c e n t  of th e  a r e a  is  below  
4, 500 fe e t  (1, 372 m ) ,  w ith  74 p e r c e n t  above  5, 000 fee t  (1, 524 m ), and 
38 p e r c e n t  above 6, 000 fe e t  (1, 829 m ) in e le v a t io n .  S lopes of 50 
p e r c e n t  o r  s t e e p e r  c o v e r  49 p e r c e n t  of th e  a r e a .  About 22 p e r c e n t  of 
t h e  lan d  s u r f a c e  h a s  s lo p e s  of l e s s  th a n  20 p e r c e n t .
V e g e ta t io n
A d iv e r s i t y  of v e g e ta t io n a l  c o m p le x e s  r e s u l t  f ro m  a l t i tu d in a l  
v a r ia t io n ,  a s  w eU  a s  c l im a t i c  and  ed a p h ic  v a r i a b l e s .  P f i s t e r  et a l .  
(1974) d e v e lo p e d  a  s y s t e m  of c la s s i fy in g  p la n t  c o m m u n it ie s  in  M ontana  
b a s e d  on c l im a x  t r e e  and  a s s o c i a t e d  u n d e r  s t o r y  s p e c i e s .  T h e  b a s ic
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unit of th i s  s y s te m  is  th e  "h a b ita t  ty p e ,  " w h ich  is  d e f in ed  a s  " the  
a g g re g a t io n  of un its  of lan d  c a p a b le  of p ro d u c in g  s i m i l a r  p la n t  c o m ­
m u n i t ie s  a t c l im a x . "
T h e  w a r m e s t  an d  d r i e s t  h a b i ta t  ty p e  in th e  s tu d y  a r e a  w as  
P s e u d o ts u g a  m e n z i e s i i / F e s tu c a  id a h o e n s is  ( D F /F e id ) .  T h is  ty p e  w as  
e n c o u n te re d  on th e  so u th  end of H o rs e  R id g e , a  p o r t io n  of th e  m a jo r  
e lk  w in te r  r a n g e .  A lso  c o m m o n  on th e  w in te r  r a n g e s  w e r e  s e v e r a l  
o th e r  P s e u d o ts u g a  ty p e s .  At th e  o th e r  e x t r e m e  of th e  t e m p e r a t u r e  
g r a d ie n t ,  A b ies  l a s i o c a r p a / L u z u la  h i tc h c o c k i i  (A F /L u h i)  o c c u r r e d  a t  
s e v e r a l  J u ly  e lk  lo c a t io n s .  W et s i t e s  w e r e  o c c u p ied  b y  P i c e a / 
E q u is e tu m  a r v e n s e  (S /E q a r ) ,  P i c e a / S m ila c in a  s t e l l a t a  (S /S m s t) ,  A b ies  
l a s i o c a r p a / O plopanax  h o r r id u m  (A F /O p h o ) , and  A b ies  l a s i o c a r p a / 
A lnus  s in u a ta  (A F /A ls i ) .  M any in te r m e d ia te  h a b i ta t  ty p e s  w e r e  
c l a s s i f i e d .  A ll f iv e  p h a s e s  of A b ie s  l a s i o c a r p a / C lin to n ia  u n if lo ra  
(A F /C lu n )  w e r e  co m m o n . T h is  w a s ,  by  a  l a r g e  m a r g in ,  th e  m o s t  
abundan t h ab ita t  ty p e  e n c o u n te re d  on e lk  lo c a t io n s ,  b e in g  found f r o m  
th e  w in te r  r a n g e s  t o  m id d le  e le v a t io n s  (5, 880 fe e t ) .  Of th e  19 h a b i ta t  
ty p e s  c l a s s i f ie d ,  on ly  4 s e r i e s  a r e  r e p r e s e n t e d .  T h e s e  a r e  A b ies  
l a s i o c a r p a  (10 h a b i ta t  ty p e s ) ,  P i c e a  (2 ty p e s ) ,  P s e u d o ts u g a  m e n z ie s i i  
(6 ty p e s ) ,  and  A b ies  g r a n d is  (1 ty p e ) .  T h e  A b ies  g r a n d i s / C lin to n ia  
u n i f lo r a  (G F /C lu n )  h a b i ta t  ty p e  w a s  e n c o u n te re d  on on ly  one r e l a t iv e l y  
s m a l l  a r e a  of w in te r  r a n g e  n e a r  B r u s h  C r e e k .
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W e a th e r
E lk  b e h a v io r  is  d i r e c t l y  in f lu en c e d  by  lo c a l  and  chang ing  
w e a th e r  co n d it io n s  (B ea ll ,  1974). T h e  p ro fo u n d  e ffec t of w e a th e r  on 
pheno logy  of v e g e ta t io n  undoub ted ly  in f lu e n c e s  e lk  h a b i ta t  u s e .  E v en  
if  so m e w h a t s u b je c t iv e ,  an y  s tu d y  of h a b i ta t  u s e  sh o u ld  b e  a c c o m p a n ie d  
by  a  d is c u s s io n  of w e a th e r  co n d i t io n s .
F ie ld  w o rk  ex tended  f r o m  A p r i l  1974 to  J u ly  1975. W e a th e r  
co n d it io n s  d u r in g  th e  s p r in g  of 1974 d id  not d e v ia te  s ig n i f ic a n t ly  f ro m  
n o r m a l .  W a rm , su n n y  d ay s  d u r in g  A p r i l  m e l te d  snow  ra p id ly  f r o m  th e  
so u th  and  w e s t  e x p o s u re s  of th e  w in te r  r a n g e s .  Ju n e  th ro u g h  A ugust 
w a s  l ik e w is e  n e a r  n o rm a l ,  w ith  th e  p o s s ib le  e x c ep tio n  of r a t h e r  ev en ly  
s p a c e d  r a in s  th ro u g h  th e  s u m m e r ,  w h ich  m a y  h a v e  kep t h e rb a c e o u s  
v e g e ta t io n  g r e e n  so m e w h a t lo n g e r  th a n  u s u a l .  S e p te m b e r  and  O c to b e r  
w e r e  r a t h e r  d ry  and  w a r m .  D e c e m b e r  and  J a n u a r y  w e r e  w e t t e r  th a n  
u su a l ,  w ith  22 d ay s  of p r e c ip i ta t io n  an d  only  13 su n n y  d a y s .  B y m id -  
F e b r u a r y ,  t h e r e  w e r e  37 in c h e s  (95 cm )  of snow  on th e  g round , and by  
m id - M a r c h  47 in c h e s  (121 c m ) .  M e a s u r e m e n ts  w e r e  ta k e n  on th e  
S po tted  B e a r  R a n g e r  S ta tio n  h e l ip o r t .  S e v e r a l  r a i n  s to r m s  m a d e  th e  
37 in c h e s  of snow  in  F e b r u a r y  a  v e r y  h e a v y  p a c k .  E lk  w e r e  hav ing  
d if f ic u l ty  t r a v e l in g  a t th a t  t im e .  T h e  c r u s t i n g  w h ich  o c c u r r e d  u n ti l  
n e a r  th e  end  of M a rc h  c a u s e d  a  n o t ic e a b le  d e c l in e  in g e n e ra l  co n d it io n  
of th e  h e r d .  S ev en teen  d ead  e lk  w e r e  found, in c lu d in g  f ive  c a lv e s .  
W in te r  r a n g e  c a l f /c o w  r a t io s  d e c l in e d  s t e a d i ly  f ro m  51. 1 c a l v e s / 1 00
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cow s in  J a n u a r y  to  23. 9 c a lv e s / lO O  cow s in  A p r i l .  T h e  snow  d ep th s  
r e c o r d e d  ex c eed ed  th o s e  d e f in in g  a  " s e v e r e "  w in te r  on th e  South  F o r k  
(R ognrud , 1950); " s e v e r e "  w in te r  d ep th s  w e r e  e s ta b l i s h e d  a t 33 in c h es  
(85 cm ) of snow fo r  J a n u a r y  and  M a rc h ,  and  41 in c h e s  (104 cm ) fo r  
F e b r u a r y .  T h a t r e p o r t  a l s o  m e n tio n e d  th e  c r i t i c a l  effect of c ru s t in g .  
G affney  (1941) s t a te d  th a t  e lk  of th e  u p p e r  South  F o r k  w e r e  not 
h a m p e r e d  b y  lo o s e  snow  t o  40 in c h e s  (103 cm ) o r  c r u s te d  snow  t o  
30 in c h es  (77 c m ). T h is  ev id en ce  s u g g e s ts  th a t  th e  w in te r  of 1974- 
1975 w as  a  f a i r l y  s e v e r e  one fo r  e lk  a lo n g  th e  South F o r k  of th e  
F la th e a d .  W et w e a th e r  co n tin u ed  th ro u g h  s p r in g  and  e a r ly  s u m m e r ,  
p ro d u c in g  v e r y  d e n s e  h e r b a c e o u s  p la n t  g ro w th . T h e s e  co n d it io n s  s t i l l  
p r e v a i le d  at th e  end of th e  f ie ld  w o rk  p e r io d .
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C H A P T E R  II
METHODS
R a d io te le m e t r y  and  T ra p p in g
R a d io te le m e t r y  p ro v id e d  th e  m e a n s  of c o l le c t in g  th e  b a s ic  e lk  
lo c a t io n  d a ta  e s s e n t i a l  to  th i s  s tu d y . P r i o r  to  th e  adven t of th e s e  
te c h n iq u e s ,  it w a s  v i r tu a l ly  im p o s s ib le  to  e s t a b l i s h  th e  p o s i t io n  of 
c e r t a i n  id e n t if ia b le  e lk  a t r a n d o m  p o in ts  in  t im e .
T h e  t r a p p in g  p r o g r a m  d e s c r ib e d  b y  S im m o n s  (1974) w a s  c o n ­
t in u e d ,  t o  in s t ru m e n t  and  n eckband  e lk . S ix ty - s e v e n  e lk  w e r e  c a p tu re d  
f ro m  J a n u a r y  t o  J u n e ,  1974. E le v e n  of th e s e  w e r e  f i t te d  w ith  r a d io  
t r a n s m i t t e r s  in s id e  p la s t i c  p ip e  ty p e  c o l l a r s  d e s c r ib e d  by Z ah n  (1974). 
T h e  r e m a in in g  56 w e r e  n eck b an d ed  w ith  4 - inch  w id e , v in y l  c o v e re d ,  
c o n v e y o r  b e l t  b a n d s ,  w h ich  w e r e  c o lo r  coded  to  b e  id e n t if ia b le  to  t r a p  
s i t e  and  y e a r  (but not in d iv id u a l) .  A ll  e lk  w e r e  e a r ta g g e d .  F r o m  
J a n u a r y  to  A p r i l ,  1975, an  a d d i t io n a l  71 e lk  w e r e  c a p tu re d  and  m a r k e d .  
S ev en  of th e s e  r e c e iv e d  r a d io  c o l l a r s .  T h e  t r a p  s i t e s  d u r in g  1974 w e r e  
a t  th e  so u th  end of H o rs e  R idge  (40 e lk  m a rk e d ) .  S po tted  B e a r  L ak e  
(22 e lk  m a rk e d ) ,  and  L o w e r  T w in  C r e e k  (5 e lk  m a rk e d ) .  T h e  L o w e r  
T w in  C r e e k  t r a p  w a s  m o v e d  t o  D ry  P a r k  C r e e k  in  th e  s u m m e r  of 1974, 
t o  s a m p le  a  d i f fe re n t  s e g m e n t  of th e  w in te r  r a n g e .  T h e  n u m b e r s  of
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new e lk  t r a p p e d  in  1975 w e r e  a s  fo llow s: D ry  P a r k - -24 , H o r s e  R i d g e - - 
36, S po tted  B e a r  L a k e - -14 . R a d io  t r a n s m i t t e r  p e r f o r m a n c e  f o r  th e  
s tu d y  p e r io d  is  s u m m a r iz e d  in  F ig .  1.
D a ta  r e c o r d e d  f r o m  t r a p p e d  e lk  in c lu d ed  s e x ,  ag e , and  c o n ­
d it io n . A ging w as  done u s in g  a n  a d a p ta t io n  of th e  te c h n iq u e s  d e s c r ib e d  
by  Q u im b y  and  G aab (1957) fo r  to o th  r e p la c e m e n t  and  w e a r ,  and G r e e r  
and  Y e a g e r  (1967) fo r  u p p e r  ca n in e  w e a r .  S ince  on ly  in c is i f o rm  and  
u p p e r  c a n in e  t e e th  cou ld  b e  e x a m in e d , ag in g  beyond  4 y e a r s  b e c a m e  
d if f ic u l t .  O ld e r  a n im a ls  w e r e  p la c e d  in  b r o a d  a g e  g ro u p s  fo r  a n a ly s i s .
L o c a t io n  of in s t ru m e n te d  e lk  w as  a c c o m p l is h e d  by  bo th  g ro u n d  
t r ia n g u la t io n  and a e r i a l  t r a c k in g .  D if f ic u l t ie s  of s ig n a l  bo u n ce  and 
b lo c k ag e  n o ted  b y  S tehn  (1973), o f ten  m a d e  g ro u n d  t r a c k in g  f r u s t r a t i n g  
and  t im e - c o n s u m in g .  A e r i a l  t r a c k in g  w a s  m u c h  m o r e  e ff ic ien t in  m o s t  
c a s e s .  E q u ip m en t and  te c h n iq u e s  u se d  in  a e r i a l  t r a c k in g  a r e  th o s e  
d e s c r ib e d  b y  D enton (1973), w ith  tw o  e x c e p t io n s .  T w o 3 - e le m e n t Y ag i 
a n te n n a s  w e r e  c la m p e d  t o  th e  w ing  s t r u t s  of th e  a i r c r a f t ,  in s te a d  of th e  
w hip  a n te n n a  s y s t e m  d e s c r ib e d .  A v a r i e t y  of a i r c r a f t  w as  u sed  
( inc lud ing  th e  ty p e  u s e d  b y  D enton), but th e  P i p e r  150 S u p er  Cub w as  
b e s t  s u i te d  to  t h i s  s tu d y ,  and  w as  u se d  w h e n e v e r  p o s s ib le .  T h i r t y -  
s e v e n  e lk  t r a c k in g  f l ig h ts  w e r e  logged  d u r in g  th e  p e r io d ,  l a s t in g  f ro m  
1. 5 to  4 . 5 h o u r s  e a c h .  A to t a l  of 738 e lk  lo c a t io n s  w as  a c c u m u la te d .  
T h e s e  w e r e  p lo t te d  on U. S .G .S .  to p o g r a p h ic  m a p s .
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Fig . 1. Radio t r a n s m i t te r  p e rfo rm an ce  during study period .
CO
H ab ita t S e le c t io n  and U se
B oth  to p o g ra p h ic  and  v e g e ta t io n a l  a t t r i b u t e s  of e lk  lo c a t io n s  
w e r e  s a m p le d .  T o p o g ra p h ic  d a ta  in c lu d ed  e le v a t io n ,  a s p e c t ,  s lo p e ,  
and  p o s i t io n -o n - s lo p e .  M e a s u r e m e n ts  f o r  t h e s e  f e a t u r e s  w e r e  ta k e n  
d i r e c t l y  f r o m  th e  to p o g ra p h ic  m a p s .  T h r e e  c a te g o r ie s  w e re  u se d  
to  d e s c r ib e  th e  a n i m a l 's  p o s i t  io n - o n - s lo p e .  T h e s e  w e r e  "top, " 
"m id d le ,  " and  "b o tto m . " E lk  lo c a t io n s  w ith in  400 fee t (122 m ) 
e le v a t io n  o r  one q u a r t e r  m i le  (0. 4 km ) h o r iz o n ta l  d is ta n c e  (following 
th e  c o n to u r)  of a m a jo r  r id g e  w e r e  c l a s s e d  a s  " top . " "B o tto m "  
lo c a t io n s  w e r e  f ig u re d  u s in g  th e  s a m e  m e a s u r e m e n t  c r i t e r i a  f ro m  
m a jo r  d r a in a g e s .  "M id d le"  c l a s s i f i c a t i o n s  in c lu d ed  th e  r e m a in d e r .  
R id g es  o r  h i l l s  r i s i n g  l e s s  th a n  400 fee t  ab o v e  th e  n e a r e s t  d ra in a g e s  
o r  b a s in s  w e r e  n e v e r  c o n s id e r e d  m a jo r .  T h e  d e te rm in a t io n  of w h ich  
r id g e s  and  d r a in a g e s  w e r e  m a jo r  o n es  w a s  n e c e s s a r i l y  su b je c t iv e .  
D e c is io n s  m a d e  defy  q u a n t i ta t iv e  d e s c r ip t io n  in a few c a s e s .  S ince 
th e  c h ie f  u s e  of t h i s  d a ta  w a s  c o m p a ra t iv e  r a t h e r  th a n  d e s c r ip t iv e ,  
th e  e ffec t  of b ia s  c a u s e d  b y  a r b i t r a r y  d e c is io n s  sh o u ld  be  m in im a l .  
T h e  fo u r  to p o g ra p h ic  a t t r i b u t e s  d e s c r ib e d  w e r e  a n a ly z e d  fo r  ea c h  e lk  
lo c a t io n .
A ra n d o m  s a m p le  of 673 p o in ts  w a s  a l s o  d raw n  and p lo t te d  on 
th e  s a m e  to p o g ra p h ic  m a p s  to  p ro v id e  a s t a t i s t i c a l  d e s c r ip t io n  of th e  
s tu d y  a r e a .  T h e  s tu d y  a r e a  f o r  t h i s  s a m p lin g  w as  defined  by  th e  
lo n g e s t  m o v e m e n ts  of r a d io e d  e lk . T h e  m a p s  w e r e  d iv ided  in to  
q u a r t e r s .  Any q u a r t e r  w ith  a  r a d io e d  e lk  lo c a t io n  w as  p a r t  of th e  
s a m p le  a r e a .  T h e  few e m p ty  q u a r t e r s  w h ich  w e r e  obv iously  w e l l
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w ith in  th e  l im i t s  of th e  e lk  m o v e m e n ts  w e r e  a l s o  s a m p le d .  T h e  
to p o g ra p h ic  f e a t u r e s  m e n tio n e d  ab o v e  w e r e  r e c o r d e d  f o r  ea c h  of th e s e  
r a n d o m  lo c a t io n s .  T h e s e  w e r e  u s e d  in  s t a t i s t i c a l  c o m p a r i s o n  w ith  th e  
e lk  lo c a t io n s  to  p ro v id e  in f e r e n c e s  c o n c e rn in g  a c t iv e  s e le c t io n  of 
c e r t a in  f e a t u r e s .
F o r  v e g e ta t iv e  a n a ly s i s ,  a  s a m p le  of 120 of th e  e lk  lo c a t io n s  
w a s  d ra w n  f ro m  th e  t o t a l  a c c e s s ib l e  e lk  lo c a t io n s .  T h e  s u m m e r  
r a n g e s  of fo u r  e lk  w e r e  e l im in a te d  f r o m  s a m p lin g ,  due to  t h e i r  r e m o t e ­
n e s s .  T h is  s a m p le  w a s  s t  r a t i f i e d  b y  m o n th  (10 lo c a t io n s  p e r  m on th ).
No in d iv id u a l e lk  w a s  s a m p le d  m o r e  th a n  once  p e r  m on th , u n le s s  th e  
t o t a l  n u m b e r  of in d iv id u a ls  t r a c k e d  d u r in g  th a t  m o n th  w as  l e s s  th a n  10. 
W ith in  t h e s e  b o u n d a r ie s ,  th e  s e le c t io n  w a s  r a n d o m . O ne h u n d re d  
t h i r t e e n  of t h e s e  120 lo c a t io n s  w e r e  v i s i t e d  on th e  g ro u n d  f o r  v e g e ta t iv e  
s a m p lin g .  L o g is t i c a l  d i f f ic u l t ie s  p r e v e n te d  s a m p lin g  of th e  r e m a in in g  
se v e n .  A p p ro x im a te ly  50 p e r c e n t  of th e s e  lo c a t io n s  w e r e  s a m p le d  
d u r in g  s in g le - d a y  t r i p s .  F iv e  lo c a t io n s  w e r e  c o m p le te d  w ith  th e  a id  of 
a  h e l i c o p te r .  T h e  r e m a in in g  d is ta n t  lo c a t io n s  w e r e  v is i te d  on 3 -  to  
5 -d a y  b a c k p a c k  t r i p s .
M any of th e  e lk  lo c a t io n s  (both g ro u n d  and  a e r i a l )  w e r e  a r e a s  
of 5 to  15 a c r e s  (2. 0 t o  6. 1 ha) , r a t h e r  th a n  p o in ts .  A f iv e -p lo t  
s y s t e m a t i c  s c h e m e  w a s  d ev e lo p e d  f o r  s a m p l in g  th e  a r e a s .  A f te r  th e  
a p p r o x im a te  c e n te r  of th e  lo c a t io n  a r e a  w as  d e te r m in e d ,  10 p a c e s  
w e r e  t r a v e l l e d  in  a  r a n d o m  d i r e c t io n .  T h is  w as  th e  c e n te r  of P lo t  1.
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A ra n d o m  c o m p a s s  a z im u th  w a s  th e n  c h o s e n .  T w e n ty - f iv e  p a c e s  in  
th i s  d i r e c t io n  p ro d u c e d  P lo t  2. P lo t  3 w a s  35 p a c e s  aw ay in a 
d i r e c t io n  o b ta in ed  by  ad d in g  135 d e g r e e s  to  th e  p re v io u s  a z im u th .
P lo ts  4 and 5 w e r e  a l s o  35 p a c e s  a p a r t ,  th e  d i r e c t io n s  b e in g  th e  
p re v io u s  a z im u th  p lu s  90 d e g r e e s  in  e a c h  c a s e .  T h is  s y s t e m  r e s u l t s  
in  fo u r  p lo ts  even ly  s p a c e d  a ro u n d  a f if th  p lo t .
T h e  p lo ts  w e r e  of 6. 8 foot r a d iu s  (1 /3 0 0  a c r e  o r  13. 5 s q .  m ) . 
T h e  fo llow ing  i te m s  w e r e  r e c o r d e d  f o r  e a c h  p lo t: 1) e s t im a te  of to ta l  
s h ru b  c o v e r ;  2) c o v e r  r a t i o  of s h r u b  s p e c ie s  p r e s e n t ;  3) n u m b e rs  of 
ea ch  s p e c ie s  of t r e e  u n d e r  3 in c h e s  (7. 7 cm ) DBH and  3 t o  6 in c h e s  
(7. 7 t o  15. 4 cm ) DBH; 4) t o t a l  c o v e r  of v e g e ta t io n  l e s s  th a n  18 in c h e s  
(46 .2  cm ) high; 5) a  l i s t ,  in  d e s c e n d in g  o r d e r  of c o v e r ,  of a l l  s p e c ie s  
l e s s  th a n  18 in c h e s  h igh , u n ti l  90 p e r c e n t  o r  m o r e  of to ta l  c o v e r  is  
ac co u n te d  fo r ;  6) n u m b e r  of p e l le t  g ro u p s ;  7) a u t i l iz a t io n  r a t in g .  T h e  
c e n te r  of e a c h  6. 8 foot (2. 07 m ) r a d iu s  p lo t  a l s o  s e r v e d  a s  th e  c e n te r  
of a  v a r i a b l e  r a d iu s  p lo t ,  f r o m  w h ich  th e  t i m b e r  s ta n d  w as s a m p le d  
u s in g  a  40 b a s a l  a r e a  f a c to r  a n g le  gauge . E a c h  t r e e  o v e r  6 in ch es  
DBH w ith in  th i s  s a m p le  w a s  r e c o r d e d  a s  to  s p e c ie s  and DBH.
E a c h  e lk  lo c a t io n  w a s  a l s o  c l a s s i f i e d  w ith  r e g a r d  to  s ta n d  
h e ig h t ,  c ro w n  c o v e r  of th e  s ta n d ,  and  p o te n t ia l  f o r  e s c a p e  c o v e r  (v isu a l  
o b s t ru c t io n ) .  A p h o to g ra p h  w a s  t a k e n  at e a c h  s i t e ,  and  th e  a r e a  w as  
h a b i ta t  ty p e d  u s in g  th e  s y s t e m  of P f i s t e r  et a l .  (1974).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
12
U se  of C le a i  cu ts
T o  o b ta in  s o m e  in s ig h t in to  u s e  of e x is t in g  c l e a r c u t s  b y  elk , 
a  h e a v i ly  logged  a r e a  w a s  c h o s e n  f o r  m o r e  d e ta i le d  a n a ly s i s .  O th e r  
p o r t io n s  of th e  s tu d y  a r e a  w e r e  not co n d u c iv e  to  a s s e s s m e n t  by  th e  
fo llow ing  te c h n iq u e s  b e c a u s e  of low le v e l s  of logg ing  a c t iv i ty  a n d / o r  
in f re q u en t  u se  by  r a d io e d  e lk . T h e  b lo c k  of lan d  s e le c te d  l i e s  b e tw e e n  
H o rs e  R idge , T r a i l  C r e e k ,  U p p e r  T w in  C re e k ,  and  th e  Spotted  B e a r  
R iv e r .  It is  ro u g h ly  7 s q u a r e  m i l e s  (18 sq . km ) in  a r e a .  T h e  
s a m p l in g  te c h n iq u e  to  d e s c r ib e  a v a i la b i l i ty  w a s  th e  s a m e  a s  o u tl in ed  
f o r  to p o g ra p h ic  f e a tu r e s  above . B o u n d a r ie s  of th e  a c tu a l  a r e a  s a m p le d  
w e r e  d e l in e a te d  b y  c o n n e c tin g  th e  o u te rm o s t  r a d io e d  e lk  lo c a t io n s .  
S am p le  s i z e  fo r  r a n d o m  p o in ts  w a s  190. F o r ty - f iv e  ra d io e d  elk 
lo c a t io n s  w e r e  p r e s e n t ,  r e p r e s e n t in g  a l l  m o n th s  excep t M a rc h  and 
A p r i l .
M o v em en ts
A q u a n t i ta t iv e  index  to  s e a s o n a l  a c t iv i ty  le v e ls  w as  d e r iv e d  
th ro u g h  a n a ly s is  of d i s t a n c e s  b e tw e e n  c o n s e c u t iv e  re lo c a t io n s  of 
r a d io e d  e lk . S ince  th e  t i m e  in te r v a l  b e tw e e n  lo c a t io n s  w as  v a r i a b le ,  
a l l  d i s ta n c e s  w e r e  not d i r e c t l y  c o m p a ra b le .  T h e  a v e ra g e  d is ta n c e  
b e tw e e n  lo c a t io n s  w ould  b e  e x p e c te d  to  i n c r e a s e  (at s o m e  d e c re a s in g  
r a t e )  a s  th e  i n t e r v a l  b e c o m e s  lo n g e r .  T h e  e x t r e m e s  of su ch  d i s t r i ­
b u t io n s  s e e m  to  r e m a in  f a i r l y  c o n s ta n t ,  at l e a s t  w h en  c o n s id e r in g
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i n t e r v a l s  of in te r m e d ia te  le n g th s ,  in p a r t  b e c a u s e  e lk  a r e  c a p a b le  of 
m a k in g  long  m o v e m e n ts  w ith in  a  2 4 -h o u r  p e r io d .  T h e y  c o n s is te n t ly  
exh ib it s u c h  b e h a v io r  a s  no ted  s e v e r a l  t i m e s  in  t h i s  s tu d y  and  o th e r s .  
A lso , e lk  often  r e m a in e d  in  a  s m a l l  a r e a  f o r  r e l a t iv e ly  long p e r io d s  of 
t im e  b e tw e e n  long  m o v e m e n ts .  Such b e h a v io r  te n d s  to  define  s i m i l a r  
o u te r  l im i t s  to  th e  d is t r ib u t io n ,  w h e th e r  th e  in t e r v a l  u n d e r  c o n s i d e r ­
a t io n  is  4 d ay s  o r  10 d a y s .  T h e  m a jo r i t y  of o b s e rv a t io n s  in  th i s  
s a m p le  c a m e  f ro m  4 -  t o  7 -d a y  in t e r v a l s .  D is ta n c e s  w e r e  o m it ted  
f ro m  th e  s a m p le  w hen  t h e i r  i n t e r v a l s  w e r e  l e s s  th a n  4 d a y s  o r  g r e a t e r  
th a n  10 d a y s .  An e x c ep tio n  w a s  an y  d is ta n c e  of m o r e  th a n  2. 5 m i le s  
w h ich  o c c u r r e d  in  a n  in te r v a l  of l e s s  th a n  4 d a y s .  W ith in  t h e s e  
l im i ta t io n s ,  f r e q u e n c ie s  of m o v e m e n ts  g r e a t e r  th a n  2. 5 m i le s  (4 .0  km ) 
and  l e s s  th a n  0 .2 5  m i l e s  (0 .4 0  km ) w e r e  c a lc u la te d  f o r  e a c h  t im e  
p e r io d .
S ta t i s t i c a l  T re a tm e n t
S ta t i s t i c a l  m e th o d s  u se d  a r e  f ro m  S n e d e c o r  (1956) and  Li 
(1964). M uch of th e  d a ta ,  e s p e c i a l ly  v e g e ta t iv e ,  w as  r e c o r d e d  in 
c a te g o r y  fo rm  r a t h e r  th a n  m e a s u r e m e n t s .  F re q u e n c y  d is t r ib u t io n s  of 
o th e r  d a ta ,  m o s t  n o ta b ly  th e  e le v a t io n a l  d a ta ,  a p p e a re d  to  b e  d e c id e d ly  
n o n - n o r m a l .  T h u s ,  t h e s e  d a ta  w e r e  a l s o  t r a n s f o r m e d  in to  n u m b e r s  of 
o b s e rv a t io n s  fa l l in g  in to  d i s c r e t e  c a t e g o r i e s .  N o n p a r a m e t r ic  m e th o d s  
w e r e  u se d  a lm o s t  e x c lu s iv e ly ,  r a t h e r  th a n  m e a s u r e s  of c e n t r a l
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te n d e n c y  and  v a r i a n c e s .  T h e  C h i - s q u a r e  t e s t  of in d e p en d en c e  w as  th e  
p r i m a r y  t e s t  u sed . W ith  to p o g ra p h ic  a t t r i b u t e s ,  a v a i la b i l i ty  is  
d e s ig n a te d  b y  a  h o r iz o n ta l  l in e .  S ign if ican t d i f f e r e n c e s  b e tw e en  
u t i l iz a t io n  and a v a i la b i l i ty  a r e  show n b y  an  a s t e r i s k  below  th e  b a r  fo r  
th e  in d ic a te d  t im e  p e r io d .  T h e  d a ta  a r e  p r e s e n te d  a s  e i th e r  r e la t iv e  
f re q u e n c y  o r  p ro p o r t io n .  A c tu a l  t e s t in g ,  h o w e v e r ,  w a s  a c c o m p l is h e d  
u s ing  th e  raw  d a ta  ( i . e . ,  n u m b e rs  of " s u c c e s s e s "  v e r s u s  n u m b e r s  of 
" f a i l u r e s ”). T h e  95 p e r c e n t  co n fid en ce  le v e l  w as  u se d  th ro u g h o u t ,  
u n le s s  o th e rw is e  s ta te d .
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C H A P T E R  III
R E S U L T S  AND DISCUSSION
A ssu m p tio n s  and  S o u rc e s  of B ia s
T h e  d a ta  p r e s e n te d  h e r e i n  r e p r e s e n t  an  e x a m in a tio n  of th e  
a n n u a l a c t iv i t ie s  of a  s m a l l  g ro u p  of e lk . T w e n ty - th r e e  e lk  w e r e  r a d i o ­
t r a c k e d  d u r in g  th e  p e r io d .  T h is  is p ro b a b ly  l e s s  th a n  3 p e r c e n t  of th e  
S potted  B e a r  h e rd .  M any of th e s e  e lk  w e r e  fo llow ed  d u r in g  only a  
p o r t io n  of th e  s tu d y  p e r io d  (F ig . 1). T h u s ,  r e p r e s e n ta t i v e  s a m p lin g  
b e c o m e s  a n  a s s u m p t io n  of m a j o r  im p o r ta n c e  if in f e r e n c e s  c o n c e rn in g  
th e  h e r d  a s  a  w hole  a r e  to  b e  d ra w n  f ro m  th e  in fo rm a t io n  p r e s e n te d .
E lk  w e r e  r a n d o m ly  s e le c te d  f o r  r a d io - c o l l a r in g ,  and  th e s e  e lk  
e x h ib ite d  a  w ide  r a n g e  of m o v e m e n t  and  h a b i ta t  s e le c t io n  b e h a v io r .
Such e v id e n c e  g iv e s  s o m e  s u p p o r t  t o  th e  a s s u m p t io n  of r e p r e s e n ta t i v e  
s a m p l in g .  T h e  fac t  th a t  th e  d a ta  w e r e  g a th e re d  in  a s in g le  y e a r  a l s o  
n e e d s  e m p h a s is .  M a rc u m  (1975) d e s c r ib e d  th e  b e tw e e n - y e a r  d i f f e r ­
e n c e s  in  u s e  of p la n t  c o m m u n i t ie s  a s  " s u b s ta n t ia l .  "
In fe re n c e s  abou t th e  h e r d  unit n eed  not b e  d ra w n  t o  ob ta in  
s o m e  in s ig h t  in to  e lk  b e h a v io r  d u r in g  th e  s tu d y  p e r io d .  In a s t r i c t  
s e n s e ,  th e  d a ta  a s  a n a ly z e d  r e f e r  on ly  to  t h e  s a m p le  of e lk  fo llow ed , 
and  on ly  t o  th e  in d ic a te d  t im e  p e r io d .  F o r  e x a m p le ,  a s t a t i s t i c a l l y
15
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s ig n i f ic a n t  s e a s o n a l  i n c r e a s e  o r  d e c r e a s e  in u s e  of a  g iven  c a te g o ry  
m e a n s  th a t  th e  s a m p le  of r a d io e d  e lk  show ed  s u c h  a  te n d e n c y .  A n a ly s is  
of th e  s e a s o n a l  b e h a v io r  of a  s in g le  e lk  could  (and p ro b a b ly  w ould) show 
v a r io u s  s ig n if ic a n t  d i f f e r e n c e s ,  but w ou ld  v e r y  l ik e ly  p ro v id e  m i s ­
le ad in g  co n c lu s io n s  about th e  h e r d .  T h e  p u rp o s e  of th is  d i s c u s s io n  is 
t o  e m p h a s iz e  th e  d i f fe re n c e  b e tw e e n  th e  tw o  in te r p r e t a t i o n s  of r e s u l t s .  
It i s  u se fu l  to  ap p ly  th e  r e s u l t s  t o  h e r d  b e h a v io r ,  but ca u tio n  m u s t  b e  
e x e r c i s e d  in  doing so .
T h e  m e th o d s  u se d  in  lo c a t in g  e lk  p ro d u c e  s e v e r a l  p o te n t ia l  
s o u r c e s  of s a m p lin g  b ia s .  A n im a ls  n e a r  r o a d  s y s t e m s  w e r e  lo c a te d  
f ro m  th e  g ro u n d  w h e n e v e r  p o s s ib le .  A f te r  a  p r o p e r  in te rv a l  of t im e  
h ad  e la p s e d ,  t h e s e  a n im a ls  w e r e  lo c a te d ,  r e g a r d l e s s  of w e a th e r  c o n ­
d it io n s .  W e a th e r  c o n d it io n s  m a d e  a e r i a l  lo c a t io n s  m o r e  v a r ia b le ,  bo th  
in  t i m e  in te r v a l  and  f re q u e n c y .  T h e s e  d i f f e re n c e s  le a d  to  tw o  b a s ic  
b i a s e s .  T h e  t e r r a i n  n e a r  ro a d  s y s t e m s  te n d s  to  b e  lo w e r  in  e lev a t io n ,  
and  l e s s  ru g g e d .  T h u s ,  t h e r e  w as  a  so m ew h a t h ig h e r  f re q u e n c y  of 
lo c a t io n s  in  su c h  t e r r a i n .  T h is  in f lu en c e  w ould  be fe lt  on m a n y  of th e  
a t t r i b u t e s  of h a b i ta t .  T h e r e  i s ,  s e c o n d ly ,  th e  obv ious  b ia s  to w a rd  
s a m p l in g  of h a b i ta t s  o cc u p ied  d u r in g  good w e a th e r .  S ince  m o rn in g  
g e n e r a l ly  p ro v id e d  th e  m o s t  f a v o ra b le  m e te o r o lo g ic a l  co n d it io n s  f o r  
f l ig h ts ,  t h e r e  is  a  h ig h e r  f r e q u e n c y  of lo c a t io n  d a ta  f ro m  th i s  t im e  
p e r io d .  V e r y  few lo c a t io n s  w e r e  a c c o m p l is h e d  a t n igh t. It i s  n e a r ly  
im p o s s ib le  to  c o m p e n s a te  s t a t i s t i c a l l y  f o r  t h e s e  in e f f ic ie n c ie s  in
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s a m p lin g .  R eco g n it io n  i s  th u s  g iven  of p o s s ib le  b i a s e s ,  but no q u a n t i ­
ta t iv e  a n a ly s i s  w i l l  be  m a d e .
A f in a l  a s s u m p t io n  m u s t  b e  m a d e  c o n c e rn in g  th e  ra n d o m  
s a m p le  of p o in ts  d ra w n  a s  p r e v io u s ly  d e s c r ib e d .  T h e  s a m p lin g  s c h e m e  
u sed  s a m p le d  th e  e n t i r e  s tu d y  a r e a  a t a  co n s tan t  r a t e ,  r e g a r d l e s s  of 
d is ta n c e  f ro m  th e  w in te r  r a n g e s .  T o  m a k e  d i r e c t  c o m p a r i s o n s  b e tw e en  
th i s  s a m p le  and  th e  e lk  lo c a t io n  s a m p le ,  it m u s t  b e  a s s u m e d  th a t  th e  
e lk  a l s o  p o p u la te  th e  e n t i r e  s tu d y  a r e a  a t an  a p p ro x im a te ly  equa l r a t e .  
E lk  f ro m  o th e r  w in te r  r a n g e s  a r e  known to  p o p u la te  so m e  of th e  s a m e  
s u m m e r  r a n g e s  a s  S po tted  B e a r  e lk . T h is  is  th e  c a s e  in th e  u p p e r  
t r i b u t a r i e s  of th e  N o r th  F o r k  of th e  Sun R iv e r  (Knight, 1970) and  th e  
S u llivan  C r e e k  d r a in a g e  of th e  Swan R an g e  (data  f ro m  th is  s tu d y ) .  E lk  
f ro m  o th e r  w in te r  r a n g e s  undoub ted ly  occupy  th e  M idd le  F o r k  of th e  
F la th e a d ,  a s  w e l l  a s  o th e r  a r e a s .  T h e s e  a r e a s ,  th e n ,  m u s t  e i th e r  
co n ta in  l a r g e r  n u m b e rs  of s u m m e r in g  e lk , o r  S po tted  B e a r  e lk  m u s t  
p o p u la te  th e m  at a  c o r r e s p o n d in g ly  lo w e r  r a t e .  If th e  l a t t e r  is  t r u e ,  
c e r t a in  p o r t io n s  of th e  s tu d y  a r e a  w e r e  o v e r s a m p le d  in th e  r a n d o m  
sa m p lin g .  M ost of t h e s e  " o v e r la p p in g "  r a n g e s  p ro b a b ly  o c c u r  in th e  
e a s t e r n  p o r t io n  of th e  s tu d y  a r e a .  O v e r s a m p l in g  of th is  a r e a  w ould 
c a u s e  an  i n c r e a s e  in  f r e q u e n c ie s  of h ig h e r  e le v a t io n s ;  t h e r e  is  a 
g e n e r a l  i n c r e a s e  in e le v a t io n  t o  th e  so u th  and  e a s t  of Spotted  B e a r .  At 
t h i s  p o in t ,  t h e r e  i s  l i t t l e  e v id e n ce  f ro m  e i th e r  S im m o n s  (1974) o r  th e  
p r e s e n t  s tu d y  s u g g e s t in g  s u m m e r  a r e a s  of e x t r e m e ly  h ig h  o r  low
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p o p u la tio n  d e n s i ty  of S po tted  B e a r  e lk .  T h u s  th e  s a m p l in g  p la n  d e s ­
c r ib e d  w as  u sed , even  th o u g h  th e  p o s s ib i l i t y  of b ia s  e x i s t s .
H ab ita t U s e - - T i m e  P e r i o d s
C h an g es  in  h a b i ta t  u se  by  g ro u p s  of e lk  p r o g r e s s  g ra d u a l ly ,  
but in d iv id u a l  e lk  often  m a k e  a b ru p t  c h a n g e s .  T h is  con tinuous  p a t t e r n  
of ch an g e  ca n  b e  b ro k e n  down in to  a v a r i e t y  of t i m e  g ro u p in g s  ( e .g .  , 
s e a s o n a l ,  m o n th ly ) ,  but an y  s u c h  g ro u p in g  is  a r t i f i c i a l  and  so m e w h a t 
a r b i t r a r y .  In  t h e  s e c t io n s  w h ich  fo llow , th e  b im o n th ly  g ro u p in g  of 
d a ta  is  c o m m o n ly  u se d .  M onth ly  (o r  even  s m a l l e r )  p e r io d s  m o r e  
a c c u r a te ly  r e p r e s e n t e d  e lk  b e h a v io r ,  bu t often  r e s u l t e d  in s a m p le  
s i z e s  to o  s m a l l  to  show  an y  s t a t i s t i c a l  s ig n i f ic a n c e .
H ab ita t U s e - - T o p o g r a p h ic  A t t r ib u te s
A n in te r e s t i n g  fa c e t  of th e  e le v a t io n  d a ta  (F ig , 2) is  th e  c o m ­
p a r i s o n  b e tw e en  a v a i la b i l i ty  and  u t i l iz a t io n .  L o w e r  e le v a t io n s ,  l e s s  
th a n  5, 000 fee t (1, 524 m ) , w e r e  u se d  s ig n i f ic a n t ly  m o r e  th a n  th e  le v e l  
of a v a i la b i l i ty  f o r  a l l  p e r io d s  ex c ep t  Ju ly -A u g u s t .  U se  of m id d le  
e le v a t io n s ,  5, 000 to  5, 990 fe e t  (1, 524 t o  1, 826 m ), n e v e r  qu ite  
r e a c h e d  a v a i la b i l i ty ,  th ough  th e  d i f f e re n c e  w a s  not s ig n if ic a n t  f ro m  
J u ly  to  D e c e m b e r .  H igh e le v a t io n s ,  g r e a t e r  th a n  6, 000 fee t (1, 82 9 m ), 
w e r e  u se d  s ig n i f ic a n t ly  m o r e  th a n  a v a i la b i l i ty  on ly  d u r in g  J u ly -A u g u s t .  
T h e  t e r m  " a v a i la b i l i ty "  is  u se d  in  th e  b r o a d e s t  s e n s e .  Snow d ep th  
o b v io u s ly  m a d e  p o r t io n s  of th e  a r e a  p h y s ic a l ly  u n a v a ila b le  d u r in g
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s o m e  m o n th s .  T h u s ,  th e  d i s t r ib u t io n s  of e le v a t io n  w e r e  abou t a s  
e x p e c te d  d u r in g  th e  f i r s t  h a l f  of th e  y e a r .  D u rin g  th e  l a t t e r  ha lf , 
u t i l iz a t io n  of m id d le  and  h ig h  e le v a t io n s  r e m a in e d  below  a v a i la b i l i ty  
w ith  th e  ex cep tio n  n o ted . M a rc u m  (1975) d e te c te d  a  s e le c t io n  f o r  
m o d e r a te  e le v a t io n s  (u se  s ig n i f ic a n t ly  ab o v e  a v a i la b i l i ty )  d u r in g  
s u m m e r  and  fa l l  by  e lk  in  th e  S a p p h ire  R an g e . U se  of m o d e ra te  
e le v a t io n s  w a s  h ig h  d u r in g  t h i s  p e r io d ,  bu t n e v e r  s ig n i f ic a n t ly  above 
a v a i la b i l i ty .  H o w ev er , d i f f e r e n c e s  in  c a te g o r y  d e f in i t io n  and be tw een  
s tu d y  a r e a s  m a k e  e x a c t  c o m p a r i s o n  d iff icu lt ;  m o d e r a te  e le v a t io n  in  th e  
f o r m e r  s tu d y  w as  5, 350 t o  6, 349 fe e t .  C e r t a in  in s t ru m e n te d  e lk  n e v e r  
u se d  m id d le  o r  h igh  e le v a t io n s .  T h e s e  in d iv id u a ls  undoubted ly  
a c c o u n te d  f o r  at l e a s t  a  p o r t io n  of lo w e r  t o t a l  u se  in t h e s e  c a te g o r ie s .  
T h e  p o s s ib le  b ia s  in  th e  r a n d o m  s a m p l in g  p r e v io u s ly  ex p la in e d  w ould 
a l s o  h av e  i ts  effec t in t h i s  d i r e c t io n ,  p ro b a b ly  c a u s in g  a v a i la b i l i ty  to  
b e  in f la ted  in  th e  h ig h e r  e le v a t io n  c a te g o r ie s .  C h an g es  in b im o n th ly  
u s e  of e le v a t io n a l  c a te g o r ie s  a r e  a l s o  show n in  F ig .  2. M onthly m e a n  
e le v a t io n s  a r e  g iv e n  f o r  s e v e r a l  o th e r  s tu d ie s  in T a b le  1. E m p h a s is  
sh o u ld  b e  p la c e d  on m e th o d s  of a c c u m u la t in g  th e  e le v a t io n a l  d a ta  
s u m m a r i z e d  in th i s  t a b le .  T h e  S po tted  B e a r ,  B u rd e t te  C re e k ,  and 
S a p p h ire  s tu d ie s  s u m m a r i z e  e le v a t io n s  of r a d io e d  e lk . S tro n g  p o s s i ­
b i l i t i e s  of b ia s  e x is t  w h e r e  only  s ig h t in g s  of e lk  a r e  u se d  to  c o l le c t  
d a ta .  C e r t a in  h a b i ta t  ty p e s  c o n s i s te n t ly  p ro v id e  th e  g r e a t e s t  n u m b e r  
of s ig h t in g s ,  n e a r ly  in d e p e n d e n t ly  of th e  am o u n t of u t i l iz a t io n .  F o r
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TABLE 1. Mean m onthly elevations of elk for se v e ra l  stud ies
Study a re a
Mean elevation 
(in feet; sam ple  s iz e s  in p a ren th eses)
Jan . Feb. M ar. Apr. May June Ju ly Aug. Sept. Oct. Nov. Dec.
'^Spotted B ear  
{present study)
4,093
(36)
4,083
(52)
4,273
(63)
4,238
(86)
4,111
(58)
4,760
(71)
5,691
(71)
5,615
(65)
5,227
(45)
5,323
(45)
5,184
(43)
4,465
(30)
^'Spotted B ear  
(Simmons, 1974)
3,740
(5)
4,111
(35)
4,048
(44)
4,444
(71)
4,566
(73)
5,229
(62)
5,420
(49)
5,400
(27)
5,119
(11)
5,458
(19)
5,019
(26)
4,313
(8)
Sun R iver  
(Knight, 1970)
5,105
(1,262)
5,259
(3,787)
5,095
(5,885)
5,084
(4,925)
5,295
(3,105)
5,470
(2,258)
7,079
(2,145)
6,919
(756)
5,976
(372)
6,336
(580)
6,003
(1,213)
5,228
(1,577)
*B urdette  C reek  
(Zahn, 1974)
4,900
(14)
5,400
(35)
5,500
(33)
5,250
(28)
5,280
(19)
5,220
(22)
5,000
(26)
4,800
(7)
Lochsa 
(Hash, 1973)
4,231
(691)
3,287
(186)
3,721
(989)
3,323
(587)
3,808
(779)
4,202
(504)
6,028
(81)
5,623
(53)
5,430
(247)
5,129
(381)
5,220
(175)
4,791
(117)
^Sapphire
(Ream et a l . ,  1972)
6,000
(31)
6,400
(26)
6,200
(49)
6,200
(59)
6,300
(47)
6,100
(19)
'' 'Elevation derived  from  locations of rad io - in s tru m e n ted  elk  only.
to
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e x a m p le ,  in  th is  s tu d y , m o s t  s ig h t in g s  of r a d io e d  e lk  in  J u ly  w e r e  in 
open su b a lp in e  t e r r a i n .  A n a ly s is  of th e  d a ta  f o r  t h e s e  s ig h t in g s  gave 
a m e a n  J u ly  e lev a t io n  of 6, 421 fee t  (1, 957 m ) . T h e  s a m p le  of a l l  
r a d io e d  e lk  lo c a t io n s  f o r  J u ly  h a d  a  m e a n  of 5, 691 fee t  (1, 734 m ) .
T h is  730-foo t (223 m ) d i f f e re n c e  i s  s t a t i s t i c a l l y  s ig n if ic a n t  (p < .0 0 1 ) .  
T h u s ,  cau tio n  sh o u ld  b e  u se d  in m a k in g  c o m p a r i s o n s  f ro m  th is  ta b le .  
A dip in S e p te m b e r  e le v a t io n ,  fo llow ed  b y  a  r i s e  in  O c to b e r  is  
c o m m o n . T h is  m a y b e  r e l a t e d  t o  r u t  a c t iv i t i e s  ( J o s l in ,  1975), o r  
p e rh a p s  a  change in  p a la ta b i l i t y  of c e r t a in  h e r b a c e o u s  s p e c ie s  
fo llow ing  f i r s t  f r o s t s  a t  th e  h ig h e r  e le v a t io n s .  In r e f e r e n c e  to  th e  
l a t t e r ,  f o rb s  i n c r e a s e d  s ig n i f ic a n t ly  in a b u n d a n ce  f ro m  J u ly -A u g u s t  
e lk  lo c a t io n s  to  Sept e m b e r - O c to b e r  lo c a t io n s ,  w ith  a c o r re s p o n d in g  
d e c r e a s e  in  g r a m in o id s .  H ash  (1973) r e p o r t e d  t h e  p e a k  of fo rb  u se  by 
e lk  t o  b e  in O c to b e r .
A sp ec t  g ro u p in g s  c o v e r  th e  fo llow ing  c o m p a s s  a z im u th  
in te rv a l s :  337. 5 -6 7 . 4 (N -N E), 67. 5 -1 5 7 . 4 (E -S E ) , 157. 5 -247 . 4 (S- 
SW), 247. 5 -3 3 7 .4  (W -NW ). T h e  N -N E  and  E -S E  c a te g o r ie s  (F ig . 3) 
show v e r y  s i m i l a r  d i s t r ib u t io n s .  T h e  J u ly -A u g u s t  and S e p te m b e r -  
O c to b e r  p e r io d s  had  u s e  in t h e s e  c a te g o r ie s  eq u a l to  o r  g r e a t e r  th a n  
th e  a v a i la b i l i ty  le v e l .  T h e s e  tw o  p e r io d s  h ad  s ig n i f ic a n t ly  l e s s  use  
th a n  a v a i la b i l i ty  of S-SW a s p e c t s .  A s t h e s e  S-SW a s p e c t s  r a p id ly  
d r i e d  out in  s p r in g ,  u t i l iz a t io n  d e c r e a s e d  s ig n i f ic a n t ly  ( M a r c h - A p r il  
t o  M a y -J im e ,  and  M a y -J u n e  to  J u ly -A u g u s t) .  U se  p r o p o r t io n a te  to
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Fig. 3. Relative use of four aspec t ca tegories  by radioed elk.
^"Significantly different from  previous period  (a s te r isk  above column) and/or 
ava ilab ility  level (a s te r isk  below column).
(L e v e ls  of p r o p o r t io n a te  a v a i la b i l i ty  w ith in  s tu d y  a r e a  a r e  in d ic a te d  b y  h o r i z o n ta l
l in e s ) .
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a v a i la b i l i ty  s e e m e d  to  o c c u r  on W -NW  a s p e c t s ,  ex cep t d u r in g  J a n u a r y -  
F e b r u a r y ,  w hen  th i s  c a te g o r y  w as  s e l e c te d  f o r .  T h e  m o s t  h y d r ic  
co n d it io n s  a r e  u s u a l ly  f o r m e d  by  c o m b in a t io n s  of m id d le  and  h igh  
e le v a t io n s ,  and  N -N E  a s p e c t s .  M iddle e le v a t io n s  and  N -N E  a s p e c t s  
a p p e a re d  s t r o n g ly  i n t e r r e l a t e d  in  e lk  u s e .  S ig n if ican t i n c r e a s e s  and 
d e c r e a s e s  in  u se  o c c u r r e d  a t th e  s a m e  t i m e s ,  w ith  h ig h  u se  f ro m  m id ­
s u m m e r  t o  la te  f a l l .  B e a l l  (1974) o b s e rv e d  18 p e r c e n t  u se  of n o r th  
a s p e c t s  in w in te r  on th e  S a p p h ire  R an g e . T h is  g r e a t e r  d e g re e  of u se  
m a y  be r e l a t e d  to  th e  g e n e r a l ly  l ig h t e r  snow  co n d it io n s  p r e v a le n t  on 
S a p p h ire  w in te r  r a n g e s .
C e r t a in  c h a n g es  in  s lo p e  u se  (F ig . 4) w e r e  a t l e a s t  p a r t i a l l y  
ex p la in e d  on th e  b a s i s  of e lk  o b s e rv a t io n s  on t h e  w in te r  r a n g e s .  A 
s ig n i f ic a n t  d ro p  in  u s e  of s lo p e s  of 20 p e r c e n t  o r  l e s s ,  and a  c o r r e s ­
pond ing  r i s e  in s lo p e s  of 50 p e r c e n t  o r  m o r e  o c c u r r e d  f ro m  J a n u a r y -  
F e b r u a r y  to  M a rc h - A p r i l .  T h e s e  s te e p  s lo p e s  on so u th  and so u th w es t 
a s p e c t s  w e r e  th e  f i r s t  a r e a s  to  b e c o m e  b a r e  of snow  in  th e  s p r in g .  At 
th a t  t im e ,  e lk  f o r m e d  l a r g e  g ro u p s  on a lm o s t  e v e ry  a v a i la b le  a r e a  of 
b a r e  g ro u n d . T h is  a l s o  a p p e a r e d  in th e  a s p e c t  d a ta .  About 70 p e r c e n t  
of a l l  e lk  lo c a t io n s  o c c u r r e d  on S-SW a s p e c t s  d u r in g  M a rc h -A p r i l .  A 
l a r g e  n u m b e r  of e lk  m o v e d  in to  th e  m a in  r i v e r  b o t to m s  of th e  South 
an d  M idd le  F o r k s ,  a s  w e l l  a s  th e  S po tted  B e a r  R iv e r  d u r in g  M ay and 
e a r l y  J u n e .  T h is  show ed  up s t r o n g ly  in  th e  i n c r e a s e  in g en tle  s lo p e s ,  
d e c r e a s e  in  s te e p  s lo p e s ,  and  i n c r e a s e  in u s e  of "b o tto m "  a r e a s
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F ig . 4. R elative use of th re e  ca tego rie s  of slope s teepness  by rad ioed  elk,
^Significantly d ifferent from  previous period  (a s te r isk  above column) and/or 
ava ilab ili ty  leve l (a s te r isk  below column).
(L e v e ls  of p r o p o r t io n a te  a v a i la b i l i ty  w ith in  s tu d y  a r e a  a r e  in d ic a te d  b y  h o r i z o n ta l
l in e s .  )
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{Fig. 5). S lopes  of m o d e r a te  s t e e p n e s s  w e r e  m o r e  co m m o n ly  u sed  
f r o m  m id s u m m e r  to  l a t e  f a l l  and  w e r e  u se d  s ig n i f ic a n t ly  m o r e  th a n  
t h e i r  l e v e l  of a v a i la b i l i t y  d u r in g  J u ly -A u g u s t  and  N o v e m b e r -D e c e m b e r .  
H ig h e r  u se  th a n  a v a i la b i l i ty  of " m id d le "  s lo p e  p o s i t io n s  w as  c o n ­
c u r r e n t .  U ti l iz a t io n  of s t e e p  s lo p e s  in c r e a s e d  so m ew h a t in S e p te m b e r -  
O c to b e r ,  but g e n e r a l ly  s ta y e d  w e l l  be low  a v a i la b i l i ty  th ro u g h o u t th e  
y e a r  (excep t M a rc h - A p r i l ) .  T h is  m id s u m m e r  to  l a t e  f a l l  u se  of s te e p  
s lo p e s  and  m id - s lo p e  p o s i t io n s  c o r r e s p o n d e d  to  th e  p e r io d  of in c r e a s e d  
u s e  at m id - e le v a t io n s .
T h e  p e r io d  of m o s t  p ro n o u n c e d  u se  of "b o tto m "  a r e a s  w a s  in  
J a n u a r y - F e b r u a r y  (F ig . 5). T h is  c a te g o r y  w a s  s e le c te d  f o r  w h ile  
" m id d le "  and  " to p "  w e r e  s e le c te d  a g a in s t .  G affney (1941) in d ic a te d  
th a t  e lk  of th e  u p p e r  South  F o r k  w e r e  " fo rc e d "  down onto  th e  f la ts  
a f t e r  p e r io d s  of h ea v y  sn o w fa ll .  O b s e rv a t io n s  on th e  lo w e r  South F o r k  
s u b s ta n t ia te  th i s .  H o w ev er ,  th e  t e r m  " f o r c e d "  is  an  o v e r s ta te m e n t ,  
a s  n e a r l y  40 p e r c e n t  of th e  u se  r e m a in e d  on m id d le  o r  u p p e r  s lo p e s .  
M a y -J u n e  w a s  a  se c o n d  p e r io d  of h igh  u s e  of "b o t to m s .  " D alke  et a l .  
(1965) ex p la in e d  a  s i m i l a r  dow n w ard  m o v e m e n t  in l a te  A p r i l  a s  a  
r e s p o n s e  to  e m e r g e n c e  of new g r a s s e s ,  s e d g e s ,  and fo rb s  on th e  
lo w e r  a r e a s .  "T o p "  s lo p e  p o s i t io n s  w e r e  u se d  at a  lo w e r  th a n  a v a i l ­
a b le  r a t e  th ro u g h o u t m u c h  of th e  y e a r .  T h e  " m id d le "  c a te g o ry  
r e c e iv e d  g r e a t e s t  u se  d u r in g  4 of th e  6 b im o n th ly  p e r io d s ,  and w as  
s e l e c t e d  f o r  in S e p te m b e r -O c to b e r  and  N o v e m b e r - D e c e m b e r .  Lyon
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Fig. 5. R elative use of th re e  c lass if ica tions  of p o s i t ion-on-s lope  by radioed elk.
^Significantly d ifferent from  prev ious period  (a s te r isk  above column) and/or ava ilab ility  
level ( a s te r i sk  below column).
(L e v e ls  of p r o p o r t io n a te  a v a i la b i l i ty  w ith in  s tu d y  a r e a  a r e  in d ic a te d  by  h o r i z o n ta l  l i n e s .  )
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(1974) a l s o  s t r e s s e d  th e  im p o r ta n c e  of m id - s lo p e  u se  in  B u r d e t te  
C re e k .
H ab ita t U s e - - V e g e ta t iv e  A t t r ib u te s
T h e r e  is  a  s t r o n g  a s s o c ia t io n  of o c c u r r e n c e  of c e r t a in  p lan t 
c o m m u n it ie s  w ith  c e r t a in  c o m b in a t io n s  of th e  to p o g ra p h ic  a t t r i b u te s  
d i s c u s s e d  ab o v e . H o w ev er ,  th i s  c o r r e l a t i o n  i s  f a r  f r o m  p e r f e c t .  
M o d if ic a tio n s  in v e g e ta t iv e  d ev e lo p m en t o c c u r  b e c a u s e  of in te r a c t io n s  
b e tw e e n  a  n u m b e r  of o th e r  f a c t o r s ,  in c lu d in g  s o i l  ty p e  and dep th , 
s u b s t r a t e ,  u n d e rg ro u n d  and  s u r f a c e  w a te r ,  and  v a r io u s  d is tu rb a n c e s  
( f i r e ,  f lo o d s , logg ing , e tc ,  ). L e s s  u n d e rs to o d ,  but eq u a lly  im p o r ta n t ,  
is  th e  v a r i a t i o n  c a u s e d  b y  lo c a l i z e d  c l im a t ic  co n d it io n s .  T h e  to t a l  
v e g e ta t iv e  e x p r e s s io n  of a l l  f a c t o r s  is  of u tm o s t  im p o r ta n c e  to  elk .
T h e  s y s te m  of h a b i ta t  ty p in g  d i s c u s s e d  e a r l i e r  d e s c r ib e s  th e  p o te n t ia l  
v e g e ta t iv e  c l im a x  of a  s i t e ,  and  p ro v id e s  im p l ic a t io n s  c o n c e rn in g  s e r a i  
s t a g e s .  It is  in su f f ic ie n t ,  in  i t s e l f ,  t o  d e s c r ib e  s e a s o n a l  h a b i ta t  
s e le c t io n  by  e lk . F o r  th i s  r e a s o n ,  h a b i ta t  ty p in g  d a ta  w a s  s u p p le ­
m e n te d  w ith  o n - s i t e  s a m p l in g  of th e  v e g e ta t io n .
H ab ita t  ty p e s  r e p r e s e n t e d ,  and  th e  n u m b e r  of e lk  lo c a t io n s  
w h e r e  e a c h  w a s  p r e s e n t ,  a r e  s u m m a r i z e d  b y  g ro u p  in  T a b le  2.
P h a s e s ,  a  f u r t h e r  b re a k d o w n  of h a b i ta t  ty p e ,  a r e  inc luded  w h e re  
p o s s ib le .  B ro a d  g ro u p in g s  w e r e  u se d  in  s t a t i s t i c a l  a n a ly s i s  of 
s e a s o n a l  u s e  (F ig . 6). It sh o u ld  be  n o ted  th a t  th e  to ta l  in s ta n c e s  of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
C D
■ D
O
Q .
C
gO.
■D
CD
TABLE 2. Habitat types and phases  p resen t on elk locations 
(Groups a f te r  On and Losensky, 1975)
(/)(/) Habitat type  and phase A bbreviations No. locations
8
( O '
Group 1 "W arm  and D ry"
P seudotsuga  m e n z ie s ii  (DF) s e r ie s  
D F /A gropyron sp ica tum  
D F / F es tu c a  idahoensis
DF I  Symphor icarpos  a lb a / A gropyron sp icatum
D F/A gsp
D F /F e id
D F /S ya l/A gsp
1
1
3
3.
3"
CD
CD■D
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Group 2 "M oderately  W arm  and D ry"
P seudo tsuga  m en z ie s ii  (DF) s e r ie s  
DF / P hysoca rpus  m a lv ac eus 
DF I  Symphor ica rp o s  alba
DF / Sym phoricarpos alba / Symph or icarpos  alba 
D F / Symphor ica rpos  alba / C a lam agrost is rubescens  
D F /Vaccinium  caesp itosum
D F /P h m a  
D F/Syal 
D F /S y a l/S y a l 
D F /S y a l /C a ru  
D F /V aca
4
7
18
3
2
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Group 3 "M oderate ly  Cool and D ry"
Pseudo tsuga  m en z ie s ii  (DF) s e r ie s
D F / Vaccinium  g lo b u la re / Vaccinium globulare
Group 4 "Cool and M oderately  Dry"
A bies la s io c a rp a  (AF) s e r ie s
A F / Vaccinium  caesp i to su m / Vaccinium  caesp itosum  
A F / X erophyllum  te n ax / Vaccinium globulare 
A F /X erophyllum  te n ax / Vaccinium  scoparium
D F /V ag l/V ag l
A F /V aca /V aca
A F /X e te /V a g l
A F /X e te /V a sc
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Habitat type and phase A bbreviations No. locations
Group 5 "M odera te ly  Cool and Moist" 
Abies g rand is  (OF) s e r ie s
G F /C lin ton ia  u n if lo ra /A ra lia  nudicaulis G F /C lu n /A rn u 2
Group 6 "Cool and M oist" 
Abies la s io c a rp a  (AF) s e r ie s
A F /C lin ton ia  uniflora A F /C lun 5
A F /C lin t onia un iflo ra /C lin t onia uniflora A F /C lu n /C lu n 9
A F /C lin ton ia  u n if lo ra /A ra lia  nudicaulis A F /C lu n /A rn u 9
A F /C lin t  onia un iflo ra /V accin ium  caesp itosum A F /C lu n /V aca 6
A F /C lin t  onia u n if lo ra /X e r  ophyllum tenax A F /C lu n /X e te 18
A F /C lin ton ia  u n if lo ra /M en zies ia  fe rru g in ea A F / Clun/M efe 10
A F /M e n z ie s ia  fe r ru g in e a A F /M efe 7
A F /L u zu la  h itchcock li/M enz ies ia  fe rrug inea A F /L uh i/M efe 4
A F /L in n aea  b o re a l is A F /L ib o 6
Group 7 "Wet"
P ic e a  spp. (S) s e r ie s
S /E q u ise tu m  a rv e n se S /E q a r 1
S /S m ilac ina  s te l la ta S /Sm st 1
Abies la s io c a rp a  (AF) s e r ie s
A F/O plopanax horridum AF / Opho 2
A F /G alium  tr i f lo ru m A F /G a tr 1
A F/A lnus sinuata A F /A ls i 2
Group 8 "Cold and M oderately  Dry" 
Abies la s io ca rp a  (AF) s e r ie s
A F /L u zu la  h itchcock ii/V accin ium  scoparium A F /L u h i/V a sc 1 00O
C D
■ D
O
Q .
C
g
Q .
■D
CD
C/)
C/)
8
ci'
3
3"
CD
CD■D
O
Q .
CaO3
"O
O
CD
Q .
■D
CD
%
g .90
üO
a
H
T30)O
T3(d
K
O
g
"Ko
8̂u
. 60 -
. 30 -
Groups 1-3 Groups 4-5
. W
MJ
Bimonthly P e r io d
1
SO
Groups 6-8
ND
C /)
C /) Fig . 6. P ro p o rtio n a te  use of th re e  b road  groupings of habitat types  by 
rad ioed  elk (see breakdow n in Table 2).
^ S ig n if ic a n t ly  d i f f e r e n t  f r o m  p re v io u s  p e r io d .
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h a b i ta t  ty p e  in T a b le  2 is  g r e a t e r  th a n  th e  s a m p le  s iz e  (120) b e c a u s e  
lo c a t io n  a r e a s  w e r e  o f ten  c o m p r i s e d  of m o r e  th a n  one ty p e .
T h e  p ea k  of u s e  in  g ro u p  1 to  3 ty p e s  o c c u r r e d  co in c id e n t 
w ith  s p r in g  u se  of th e  r e l a t i v e l y  d ry ,  s te e p  s lo p e s  of S-SW a s p e c t .  A 
s ig n i f ic a n t  d e c r e a s e  in  u s e  of th e s e  d r y  ty p e s  w as  a c c o m p a n ie d  by  a 
s ig n i f ic a n t  i n c r e a s e  in  u se  of g ro u p  6 t o  8 ty p e s .  In t h i s  r e g io n ,  
h ea v y  e lk  u s e  of th e  r e l a t iv e l y  d r y  P s e u d o ts u g a  ty p e s  i s  p ro b a b ly  a 
co n d itio n  f o rc e d  by  a c c u m u la t io n  of d eep  snow on th e  m o r e  m e s i c  
ty p e s .  W h e n e v e r  th e  c h o ic e  e x is te d ,  e lk  s e e m e d  to  p r e f e r  m o is t  
h a b i ta t  ty p e s  (F ig . 6). O th e r  c o n d itio n s  b e in g  equa l,  A b ies  l a s io c a r p a  
h a b i ta t  ty p e s  p ro d u c e d  m o r e  h e rb a c e o u s  and  s h ru b b y  g ro w th  th a n  m o s t  
o th e r  ty p e s  d id . E lk  a l s o  p r e f e r r e d  th e  m o r e  h y d r ic  c o m m u n it ie s  in 
th e  Long T o m  C r e e k  s u m m e r  r a n g e  (L o n n e r ,  1974).
F o u r  a t t r i b u t e s  of t i m b e r  s ta n d  w e r e  a n a ly z e d .  T h e s e  w e r e  
s ta n d  h e ig h t ,  s i z e ,  s p e c ie s  c o m p o s i t io n ,  and  f re q u e n c y  of p lo ts  
w ithou t t r e e s .  S tand  h e ig h t w a s  c o n s id e r e d  in t e r m s  of r e la t iv e  
f r e q u e n c y  of e lk  lo c a t io n s  w ith  s ta n d s  g r e a t e r  th a n  50 fee t (15 .2  m ) 
h igh  (F ig . 7). T h i s  a t t r i b u te  p ro v e d  q u i te  v a r i a b l e .  T h e r e  w as  a 
s ig n i f ic a n t  i n c r e a s e  in  r e l a t i v e  f r e q u e n c y  f ro m  th e  J a n u a r y - F e b r u a r y  
p e r io d  t o  t h e  p e a k  o c c u r r in g  in  Sept e m b e r - O c to b e r .  No o th e r  c h a n g e s  
w e r e  s ig n i f ic a n t .  T h e  low f r e q u e n c y  of t a l l  s ta n d s  d u r in g  J a n u a r y -  
F e b r u a r y  i s  undoub ted ly  r e l a t e d  t o  th e  e a r l y  s e r a i  s ta g e  of th e  w in te r  
r a n g e .  T h e  p e a k  in  S e p te m b e r -O c to b e r  c o r r e s p o n d e d  to  s i m i l a r
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p e a k s  in  f r e q u e n c y  of m o d e r a te ly  l a r g e  t r e e s  (F ig .  8). Low p o in ts  
o c c u r r e d  d u r in g  th i s  p e r io d  f o r  p lo ts  w ithou t t r e e s  (F ig . 9), and 
p r o p o r t io n  of s m a l l e r  t r e e s  on elk  lo c a t io n s .  T h is  ev id en ce  p o in ts  to  
a  u t i l iz a t io n  of r a t h e r  h e a v y  s ta n d s  of m a tu r e  t i m b e r  in  S e p te m b e r -  
O c to b e r .  T h e  s a m e  te n d e n c y  w a s  e x h ib ite d  in  N o v e m b e r - D e c e m b e r  
to  a  l e s s e r  d e g re e .  P e a k  u se  of m a t u r e  t i m b e r  b y  e lk  of th e  L o c h sa  
d r a in a g e  in  Idaho  o c c u r r e d  in O c to b e r ,  w ith  h ig h  u se  f ro m  S e p te m b e r  
t o  N o v e m b e r  (M cC lean , 1972). L a r g e  n u m b e r s  of p lo ts  w ithout t r e e s  
w as  a c h a r a c t e r i s t i c  of J a n u a r y - F e b r u a r y  and  M a rc h - A p r i l  p e r io d s .  
T h is  f e a tu r e  is  c o m m o n  in  th e  D o u g la s - f i r /b u n c h g r a s s  h a b i ta t  ty p e s ,  
an d  in  e a r l y  s e r a i  s t a g e s  of o th e r  ty p e s ,  b o th  of w h ich  a r e  co m m o n  on 
th e  w in te r  r a n g e s .  T h e  p r o p o r t io n s  of t r e e s  in  th e  fo u r  c l a s s e s  of 
F ig .  8 a r e  b a s e d  on to t a l  n u m b e r  of t r e e s  m e a s u r e d  o v e r  6 in c h es  
(1 5 .4  cm ) DBH. H igh n u m b e r s  of s m a l l  t r e e s ,  6 to  1 1 .9  in c h es  (1 5 .4  
t o  30. 5 cm ), is  a g a in  c h a r a c t e r i s t i c  of th e  e a r l y  s e r a i  s ta g e s  of th e  
w in te r  r a n g e s .  S tands  w ith  a  good d e a l  of r e p r o d u c t io n  in  th i s  
s m a l l e r  c l a s s  r e c e iv e d  r e l a t i v e l y  h igh  u s e  u n ti l  th e  s ig n if ic a n t  d ro p  in 
Sept e m b e r - O c to b e r .  An in d ic a t io n  of th e  am o u n t of r e p ro d u c t io n  
p r e s e n t  in th e  l e s s  th a n  6 - in c h  DBH c l a s s  can  be  d e r iv e d  f r o m  F ig .  9. 
One h u n d re d  m in u s  th e  r e l a t i v e  f re q u e n c y  of p lo ts  w ithout t r e e s  u n d e r  
6 in c h e s  g iv e s  t h e  r e l a t i v e  f re q u e n c y  of p lo ts  w ith  t r e e s  in th i s  
c a te g o r y .  T h e  s a m e  is  t r u e  of t r e e s  o v e r  6 in c h e s  DBH. T h e  l a t t e r  
f ig u r e  g iv e s  th e  r e l a t i v e  f r e q u e n c y  of a l l  t r e e s  o v e r  6 in c h es  (b ase d  on
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m 6 to  11. 9 inches (15.4 to  30. 5 cm) ^  18 to  2 9. 9 inches (46. 2 to  76. 7 cm)
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F ig . 8. R elative  abundance of t r e e s  in four DBH s ize  c la s se s  on rad ioed  elk 
location  s i te s .
'Insignificantly  d i f f e re n t  f r o m  p re v io u s  p e r io d .
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rad ioed  elk location s i te s .
>!'Significantly d i f f e re n t  f r o m  p re v io u s  p e r io d .
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n u m b e r  of p lo ts ) ,  w h ile  th e  b re a k d o w n  of s i z e s  of t r e e s  in  F ig .  8 is  
g iven  in  p r o p o r t io n  of t r e e s  (b a se d  on to t a l  n u m b e r  of t r e e s  m e a s u r e d ) .  
T h e  s ig n i f ic a n t  I n c r e a s e  in  l a r g e  t r e e s ,  o v e r  30 in c h e s  (76. 9 cm )
DBH, on a r e a s  u se d  d u r in g  Ju ly -A u g u s t  is  c lo s e ly  r e l a t e d  to  th e  p ea k  
in  e le v a t io n  r e a c h e d  in  th i s  p e r io d .  H igh e le v a t io n  b a s in s  co n ta in ed  
th e  on ly  s a m p le d  e lk  lo c a t io n s  w h ich  u s u a l ly  show ed  no s ig n s  of hav ing  
b e e n  b u rn e d .  A p p a re n t ly ,  t h e s e  s i t e s  a r e  u s u a l ly  to o  dam p  to  c a r r y  
a f i r e  w e ll ,  and  l a r g e  A b ie s  l a s i o c a r p a , P ic e a  sp p . , and  P in u s  
a lb ic a u l is  w e r e  c o m m o n . T h e s e  s p e c ie s  r e a c h e d  p e a k  ab u n d an ce  in  
s a m p le s  f r o m  th i s  p e r io d  (F ig . 10). K i r s c h  (1962) no ted  th a t  th e  
" s p r u c e - f i r "  c o m m u n ity  w a s  m o s t  h e a v i ly  u se d  in  J u ly  and  A ugust in 
th e  L i t t l e  B e lt  M o u n ta in s .  P s e u d o ts u g a  m e n z ie s i i  w as  l e a s t  abundan t 
on J u ly -A u g u s t  lo c a t io n  s i t e s ,  s in c e  e lk  w e r e  o f ten  above th e  a l t i -  
tu d in a l  l im i t s  of th a t  s p e c i e s .  High a r e a s  a r e  c l o s e r  to  c l im a x  
c o n d it io n  th a n  an y  o th e r  e lk  h a b i ta t  in t h i s  r e g io n .  A f te r  m id s u m m e r ,  
A b ie s  l a s io c a r p a  and  P i c e a  sp p .  d e c r e a s e d  in o c c u r r e n c e  on e lk  
lo c a t io n s ,  w h ile  P .  m e n z ie s i i  i n c r e a s e d  to  i t s  f o r m e r  le v e l .  In s p i te  
of th e  p r o p o r t io n a l  c h a n g e s  in  s p e c ie s  c o m p o s i t io n  w h ich  o c c u r r e d  
th ro u g h  th e  s e a s o n s ,  P .  m e n z ie s i i  r e m a in e d  th e  dom inan t s p e c ie s  
d u r in g  m o s t  of th e  y e a r .  It w a s  s u r p a s s e d  only s l ig h t ly  by  tw o  s p e c ie s  
d u r in g  tw o  p e r io d s .  One of t h e s e  s p e c ie s  w as  P in u s  c o n to r ta  ( lo d g e - 
p o le  p ine )  d u r in g  J a n u a r y - F e b r u a r y .  L o d g ep o le  p in e  i s  co m m o n  n e a r  
an d  on  th e  w in te r  r a n g e ,  s o m e t im e s  o c c u r r in g  in d e n s e ,  a lm o s t
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Fig. 10. R e la tive  abundance of five common t r e e s  spec ies  on radioed elk location s i te s .  
^'Significantly d ifferent from  previous period .
w
CO
3 9
im p e n e t r a b le  s t a n d s .  T h e s e  d e n s e  s ta n d s  of lo d g ep o le  p in e  a r e  a 
c o m m o n ly  u se d  e x c u s e  f o r  la c k  of g a m e  s ig h t in g s  d u r in g  hun ting  
s e a s o n  in  th i s  r e g io n  (O c to b e r -N o v e m b e r ) .  C o n c e rn in g  e lk  at l e a s t ,  
th i s  p r e m i s e  is  c o n t r a d ic te d  b y  F ig .  10. P in u s  c o n to r ta  is  f a r  f ro m  
a  d o m in an t s p e c ie s  a t  e lk  lo c a t io n s  d u r in g  hun ting  s e a s o n ,  c o m p r is in g  
l e s s  th a n  15 p e r c e n t  of th e  t r e e s  m e a s u r e d .  A b ie s  l a s io c a r p a  and 
P ic e a  o ften  o c c u r r e d  to g e th e r  on e lk  lo c a t io n s .  It is  p ro b a b ly  a 
c h a r a c t e r i s t i c  a s s o c ia t io n  r e s u l t in g  f ro m  s i m i l a r  h a b i ta t  r e q u i r e ­
m e n ts ,  r a t h e r  th a n  an  a c t iv e  s e le c t io n  of th e  c o m b in a t io n  b y  e lk .
S h rub  c ro w n  c o v e r  is  p r e s e n te d  in t h r e e  c a te g o r ie s  (F ig . 11). 
S ite s  w ith  10 p e r c e n t  o r  l e s s  s h ru b  c o v e r  w e r e  co m m o n  only  d u r in g  
w in te r ,  e a r l y  s p r in g ,  and  J u ly -A u g u s t .  T h e  f a i r l y  coo l and  d r y  
h a b i ta t  ty p e s  ( A F /L u h i /V a s e  and A F / X e te / V a s e )  p r e s e n t  at s e v e r a l  
of th e  lo c a t io n s  fo r  J u ly -A u g u s t  p ro b a b ly  c a u s e d  th e  i n c r e a s e  in  th i s  
c a te g o ry .  T h e r e  w a s  a s ig n i f ic a n t  d e c r e a s e  in f re q u e n c y  of th e  low 
c o v e r  c a te g o ry  f ro m  J u ly -A u g u s t  t o  Sept e m b e r - O c to b e r ,  a c c o m ­
p an ied  b y  a r i s e  in th e  f r e q u e n c y  of p lo ts  w ith  v e r y  h eav y  s h ru b  c o v e r  
(70 p e r c e n t  o r  m o r e ) .  S ince  th i s  c l a s s  of v e g e ta t io n  in c lu d es  s e v e r a l  
im p o r ta n t  fo ra g e  s p e c ie s ,  th e  i n c r e a s e  n o ted  m a y  be  r e la te d  to  
in c r e a s e d  u se  of b r o w s e  a t th a t  t im e .  T h e  d e c r e a s e  in th e  m o d e r a te  
c o v e ra g e  c l a s s  is  not a s  e a s i ly  ex p la in e d . T h is  d e c r e a s e  w as  s ig n i f ­
ic a n t  f r o m  J a n u a r y - F e b r u a r y  to  Sept e m b e r - O c t o b e r ,  though  th e  
i n t e r m e d ia t e  s te p s  w e r e  no t. T h e  m a j o r  fo ra g e  d u r in g  J a n u a r y -
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F e b r u a r y  an d  m o s t  of M a r c h - A p r i l  w a s  b ro w s e ,  bu t th e  d r i e r  h ab ita t  
ty p e s  p r e s e n t  on th e  w in te r  r a n g e  p ro d u c e  l e s s  lu x u r ia n t  g row th .
T h is  f a c t o r ,  p lus  th e  h e a v y  b ro w s in g  p r e s e n t ,  p ro b a b ly  ac co u n te d  fo r  
th e  p e a k  ab u n d a n ce  of th e  m o d e r a te  c o v e r  c l a s s  of s h ru b s  d u r in g  
th e s e  p e r io d s .  S e r a i  b r u s h  f ie ld s  a r e  a m a jo r  com ponen t of S potted  
B e a r  w in te r  r a n g e s .  A s m ig h t  be  p r e d ic te d  f ro m  p re v io u s  d i s ­
c u s s io n s ,  s p e c ie s  c o m p o s i t io n  of w in te r  r a n g e  b r u s h  f ie ld s  is m u c h  
d i f fe re n t  f r o m  o th e r  a r e a s .  T h is  is  show n in  T a b le  3. T h e  d o m in an t 
s h r u b s  on w in te r  r a n g e  lo c a t io n s  ( J a n u a r y - F e b r u a r y ,  M a rc h -A p r i l )  
w e r e  A m e la n c h ie r  a ln i fo l ia  and  A c e r  g la b r u m . T h e s e  tw o, p lu s  th e  
tw o  s p e c ie s  each  of C e an o th u s  and P r u n u s , a l l  have  p ea k s  of a b u n ­
d a n c e  on e i th e r  J a n u a r y - F e b r u a r y  o r  M a r c h - A p r i l  e lk  lo c a t io n s .  
T h e s e  s ix  s p e c ie s  p r o b a b ly  f o rm  th e  bu lk  of th e  w in te r  d ie t ,  a long  
w ith  c o n i fe ro u s  b ro w s e .  S a lix  sp p . and  C o rn u s  s to lo n i f e ra  r e a c h e d  
p e a k  le v e ls  of o c c u r r e n c e  in M a y -Ju n e  and Nov e m b e r -D e c  e m b e r  e lk  
lo c a t io n s .  T h e s e  s p e c ie s  s e e m  to  b e  b ro w s e d  r a t h e r  h e a v i ly  at th o s e  
t i m e s .  T w o  s p e c ie s  of S o rb u s  (com bined) a l s o  r e a c h e d  p ea k  f r e ­
q u e n c ie s  of o c c u r r e n c e  on J u ly -A u g u s t  lo c a t io n s .  T h e s e  and 
M e n z ie s ia  f e r r u g in e a  show ed  s ig n s  of ligh t b ro w s in g  on th e  s u m m e r  
lo c a t io n s  e x a m in e d . O c c u r r e n c e  of A. g la b ru m  and  A. a ln ifo l ia  
s ig n i f ic a n t ly  d e c r e a s e d  on J u ly -A u g u s t  lo c a t io n s ,  fo llow ed  b y  
i n c r e a s e s  in Sept e m b e r - O c t o b e r  b a c k  to  d o m in an t l e v e ls .  O th e r  
co m m o n  s u m m e r / f a l l  s p e c ie s  w e r e  T a x  us b r e v i f o l i a  and  M e n z ie s ia
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T A B L E 3. R elative 
(P lo ts with
frequencies  of o cc u rren c e  of 19 common shrubs 
sh rub  s p e c ie s / to ta l  p lots fo r  period)
Species
Bimonthly period
Ja n -F e b M ar-A pr M ay-J un Jul-A ug Sep-Oct Nov-Dec
A m elanch ier  aln ifolia . 611* . 750 . 600* .156* .316* . 444
A cer  g labrum .411 .340 .221 .111 . 295* .344
M enziesia  fe r ru g in e a . 0 . 0 .084 .478* . 305* .111*
Taxus b rev ifo lia . 0 . 0 . 053 .078 .232* . 044*
Ceanothus velutinus .084 .040 .011 .0 . 0 . 033
Ceanothus sanguineus . 179* .210 .147 .0* .0 .033
Cornus s to lo n ife ra .011* .050 . 095 .044 .021 .111*
P runus  Virginia . 158* . 130 . 147 . 0* .0 . 033
P runus em arg in a ta .042 .110 .011* .0 .0 . 0
P ach is t im a  m y rs in i te s .032 .0 .042 . 100 .211 . 056*
Vaccinium globulare . 105* .070 . 463* . 533 . 558 .2 56*
Rub us p a rv lf lo ru s .189 . 100 . 189 .189 . 337" .322
Sym phoricarpos alba .684* .710 .358* .122* .189 . 522*
Ain us s inua ta . 0* . 010 . 105* .078 .200" .100
L on icera  u tahensis .074 .020 .253* . 100* .284* .133*
S p iraea  betu lifo lia .432 .390 . 537 . 178* .484* . 456
R osa spp. .453 .410 .400 .156" .211 .422*
Salix spp. .011 .040 . 168" . 144 . 032* . 100
Sorbus spp. .021 .010 .084 . 167 . 147 . 100
'Significantly different from  prev ious period .
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f e r r u g i n e a . M. f e r r u g in e a  w a s  abundan t in n e a r l y  a l l  but th e  h ig h es t 
lo c a t io n s ,  T . b r e v i f o l i a  an d  P a c h i s t im a  m y r s i n i t e s  w e r e  m o s t  
c o m m o n  on Sept e m b e r - O c t o b e r  lo c a t io n s .  In c e r t a in  fa l l  lo c a t io n  
a r e a s ,  t h e s e  tw o  s p e c i e s ,  a s  w e ll  a s  M. f e r r u g i n e a , A. g l a b r u m , 
and  A. a ln ifo l ia  w e r e  v e r y  h e a v i ly  b r o w s e d .  T h e s e  w e r e  th e  only 
a r e a s  o th e r  th a n  w in te r  r a n g e  w h ich  a p p e a r e d  h e a v i ly  u t i l iz e d .  It is  
doub tfu l th a t  an y  of th i s  w as  w in te r  u s e ,  s in c e  th e  a r e a s  w e r e  
g e n e ra l ly  of m o d e r a te  e le v a t io n  w ith  N -N E  o r  E -S E  a s p e c t s .  O th e r  
s h r u b s  p r e s e n t  in  s ig n i f ic a n t  q u a n t i t ie s  on lo c a t io n  s i t e s  w e r e  
V a c c in iu m  g lo b u la re  and  Rub us p a r v i f l o r u s , w h ich  g e n e ra l ly  fo llow ed  
th e  d i s t r ib u t io n  of th e  g ro u p  6 to  8 h a b i ta t  ty p e s ,  and  S y m p h o r ic a rp o s  
a lb a  and  R o s a  sp .  , w h ich  fo llow ed  th e  d i s t r ib u t io n  of g ro u p s  1 t o  3 
h a b i ta t  ty p e s  in  a b u n d a n c e .  A in  us s in u a ta  w as  r e l a t iv e l y  abundan t on 
Sept e m b e r - O c to b e r  lo c a t io n s ,  o c c u r r in g  on m o is t  s i t e s ,  but s e e m in g ly  
l i t t l e  u s e d  by  e lk  ex cep t p o s s ib ly  a s  c o v e r .
Low g ro w th  is  a r b i t r a r i l y  d ef in ed  a s  a l l  p la n ts  l e s s  th a n  18 
in c h e s  (46 .2  cm ) h igh . T h r e e  c a te g o r i e s ,  g r a m in o id s ,  f o rb s ,  and  
low s h r u b s ,  a r e  s u m m a r i z e d  (F ig .  13). G ra m in o id s  in c lu d ed  a l l  
g r a s s l i k e  p la n ts .  P r i m a r y  c o n s t i tu e n ts  of th i s  c a te g o ry  w e r e  
m e m b e r s  of th e  f a m i l i e s  G ra m in e a e ,  C y p e ra c e a e ,  and  J u n c a c e a e .
T h e  g ro u p  of low s h r u b s  w a s  c o m p r i s e d  of a l l  low w oody p la n ts .  
C o m m o n  s p e c ie s  in th i s  c a te g o r y  w e r e  B e r b e r i s  r e p e n s , A r c t o - 
s ta p h y lo s  u v a - u r s i , and  L in n a e a  b o r e a l i s , p lu s  an y  of th e  s m a l l e r  
in d iv id u a ls  of th e  s h r u b s  p r e v io u s ly  d i s c u s s e d .  F ig .  12 p r e s e n t s  th e  
b im o n th ly  p r o p o r t io n s  of low g ro w th  in t h r e e  c o v e ra g e  c l a s s e s .  As
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u se  of th e  m o r e  m e s ic  h a b i ta t  ty p e s  i n c r e a s e d ,  s o  did u se  in th e  
h ig h e s t  c o v e ra g e  c l a s s .  A c o r r e s p o n d in g  d e c r e a s e  w as  c o n c u r r e n t  in 
th e  low c o v e ra g e  c l a s s ,  w ith  l i t t l e  ch an g e  in  t h e  50 p e r c e n t  c l a s s .  
G ra m in o id s  (ch ie f ly  b u n c h g r a s s e s )  o c c u r r e d  in  t h e i r  h ig h es t p r o p o r ­
t io n  on th e  w in te r  r a n g e  lo c a t io n s  of J a n u a r y - F e b r u a r y  and  M a rc h -  
A p r i l .  T h e  d is t r ib u t io n s  of p ro p o r t io n s  of g r a m in o id s  and r e la t iv e  
f r e q u e n c y  of p lo ts  w ithou t t r e e s  a r e  s t r ik in g ly  s i m i l a r .  M ost 
g r a m in o id  s p e c ie s  in  th i s  a r e a  s e e m  t o  t h r i v e  in  th e  open. R e la t iv e  
a b u n d a n ce  of f o rb s  on e lk  lo c a t io n s  w a s  lo w e s t  in  M a rc h -A p r i l  and  
h ig h e s t  in  Sept e m b e r - O c to b e r ,  w h ile  low s h r u b s  h ad  th e  o p p o s ite  
p a t t e r n .  F  o rb  s p e c ie s  m a y  h av e  a  c o m p e t i t iv e  edge o v e r  low s h ru b s  
on t h e s e  m o is t  s i t e s ,  w h e re  l a r g e r  s h r u b s  and  f o r e s t  canopy a r e  
d e n s e .
V a r ia t io n  w ith in  B im o n th ly  P e r i o d s
P r o p e r  e m p h a s is  sh o u ld  b e  p la c e d  on th e  r e l a t iv e  a m o u n ts  of 
v a r i a t io n  p r e s e n t .  E lk  u se d  an  e x t r e m e ly  w id e  r a n g e  of h a b i ta t  a t t r i ­
b u te s  d u r in g  a l l  s u m m e r  p e r io d s .  P r e s e n t a t i o n  of only  th e  c a te g o r y  
of h ig h e s t  u se  c a n  b e  m is le a d in g .  F o r  e x a m p le ,  th e  s ta te m e n t  th a t  
" th e  h ig h  e le v a t io n  c a te g o r y  had  th e  g r e a t e s t  p ro p o r t io n  of lo c a t io n s  
d u r in g  J u ly - A u g u s t"  d o e s  not a d e q u a te ly  d e s c r ib e  th e  s i tu a t io n ,  
w ith o u t s o m e  d e g r e e  of q u a l i f ic a t io n .  In a c tu a l  f a c t ,  42 p e r c e n t  of 
t h e  lo c a t io n s  w e r e  in  t h i s  c a te g o r y ,  le a v in g  58 p e r c e n t  in th e  tw o
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c a te g o r i e s  be low  6, 000 fee t  (1, 829 m ) .  T h i r t y  p e r c e n t  of th e s e  w e re  
a t m id d le  e le v a t io n s  and  28 p e r c e n t  a t  lo w e r  e le v a t io n s .  T h is  "w ide 
t o l e r a n c e  of e n v i ro n m e n ta l  s i tu a t io n s "  (M a rc u m , 1975) ho lds  t r u e ,  to  
a  g r e a t e r  o r  l e s s e r  d e g r e e ,  f o r  a l l  a t t r i b u t e s  e x a m in e d .
U se  of C le a r c u t s
R an d o m  s a m p l in g  of th e  lo g g ed  a r e a  d e s c r ib e d  p re v io u s ly  
in d ic a te s  th a t  th e  la n d  s u r f a c e  is  33 p e r c e n t  c l e a r c u t .  Of th e  45 
ra d io e d  e lk  lo c a t io n s  p r e s e n t ,  28 w e r e  c o n t r ib u te d  b y  a s in g le  cow 
(e lk  " F " ) ,  a  r e s id e n t  of th e  a r e a  f r o m  M ay th ro u g h  D e c e m b e r .  T h e  
r e m a i n d e r  w a s  s p l i t  b e tw e e n  s ix  m o r e  in s t r u m e n te d  e lk , w h ich  f r e ­
q u en ted  th e  r e g io n  p r i m a r i l y  d u r in g  s p r in g  and  f a l l .  R ad io ed  e lk  
show ed  a s t r o n g  s e le c t io n  f o r  n o n c le a r c u t  a r e a s  f ro m  M ay th ro u g h  
N o v e m b e r  (p < .  005) on th i s  b lo c k  of t e r r a i n .  A s S im m o n s  (1974) 
s u g g e s te d ,  la te  s p r in g  u s e  of c l e a r c u t s  w a s  q u i te  n o t ic e a b le .  T h is  
u se  w a s  h e a v ie s t  on c u ts  w h ich  w e r e  f a r t h e r  up th e  Spotted  B e a r  
R iv e r  (B ig  B i l l /B e a v e r  C r e e k  a r e a ) ,  bu t s a m p le  s i z e s  w e r e  to o  s m a l l  
t o  show  an y  s t a t i s t i c a l l y  s ig n i f ic a n t  t r e n d s ,  if s u c h  e x is t .  In th e  
s a m p le d  a r e a ,  r a d io e d  e lk  s e l e c te d  f o r  c l e a r c u t s  d u r in g  D e c e m b e r  
and  J a n u a r y  (p < . 05). E lk  " P "  s h i f te d  to  s u b s ta n t ia l  u se  of cu ts  at 
th a t  t i m e ,  and  w a s  jo in e d  by  t h r e e  r a d io e d  e lk  f ro m  o th e r  a r e a s .  
B ro w s in g  w ith in  c l e a r c u t s  w a s  h e a v y  on C e a n o th u s  v e lu t in u s , Salix  
s p p .  , and  C o rn u s  s to l o n i f e r a .
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L a c k  of n ight lo c a t io n s  m a y  h av e  c a u s e d  a b ia s ,  e s p e c ia l ly  
d u r in g  s u m m e r  m o n th s .  T o m  S tehn  ( p e r s .  co m m , in M a rc u m , 1975) 
r e p o r t e d  th a t  a l l  lo c a t io n s  of r a d io e d  e lk  in c l e a r c u t s  w e r e  ob ta ined  
a t n ig h t.  S ti l l ,  on ly  1 p e r c e n t  of h is  lo c a t io n s  w e r e  in  c l e a r c u t s ,  in 
an  a r e a  w h ich  w a s  5 t o  10 p e r c e n t  c l e a r c u t s .  In th e  S ap p h ire  R ange , 
e lk  s e le c te d  a g a in s t  c l e a r c u t s  d u r in g  s u m m e r  and  f a l l  (M arc u m , 1975). 
Low u se  of c l e a r c u t s  b y  e lk  in  w e s t e r n  M ontana  w as  a l s o  r e p o r t e d  by  
L o n n e r  (1974) and  Z a h n  (1974). D ay  (1973) s u g g e s te d  th a t  u se  of 
c l e a r c u t s  b y  e lk  w a s  l a r g e l y  d e te r m in e d  b y  t r a d i t i o n a l  e lk  u se  in  th e  
a r e a .  T h e  s ta te m e n t  m a y  b e  a c c u r a t e  if  i n t e r p r e t e d  to  m e a n  th a t  e lk  
w i l l  not be  a t t r a c t e d  to  a t o t a l l y  new a r e a  b y  c l e a r c u t s .  H ow ever, 
a r e a s  of a c t iv i ty  of s o m e  S po tted  B e a r  e lk  c o n ta in e d  c le a r c u t s  w hich  
w e r e  av o id ed  th ro u g h o u t  m u c h  of th e  y e a r .
C a lv in g  A r e a s
A n u m b e r  of in v e s t ig a to r s  h av e  r e p o r t e d  th a t  ca lv in g  u su a l ly  
t a k e s  p la c e  on d ry ,  w a r m  h a b i ta t s ,  u s u a l ly  s h o r t  d is ta n c e s  f ro m  
p a tc h e s  of c o v e r .  A r e a s  of s a g e b r u s h  a r e  o f ten  c h o s e n  (Johnson ,
1951; Coop, 1971; R e ic h e l t ,  1973; R o b e r t s ,  1974) a s  a r e  o th e r  open, 
d r y  a r e a s  (R ush , 1932; M a rc u m , 1975). C a lv in g  m a y  ta k e  p la c e  on 
w in te r  r a n g e  (B ra z d a ,  1953), s u m m e r  r a n g e  (S im m o n s , 1974), o r  
b o th  (Z ahn , 1974; L e m k e ,  1975). In 1974, r a d io e d  cows w h ich  w e r e  
l a t e r  o b s e rv e d  w ith  c a lv e s  p ro b a b ly  b o r e  th e m  on o r  n e a r  th e  w in te r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4 9
r a n g e .  D u rin g  b o th  1974 and  1975, r a d io e d  cow s w e r e  not o b se rv e d  
w ith  c a lv e s  b e fo re  2 5 J u n e .  S ince  th e  p e a k  of m ig r a t io n  o c c u r r e d  
v e r y  n e a r  c a lv in g  t im e  d u r in g  b o th  y e a r s ,  it w a s  d if f icu lt  t o  d e te rm in e  
e x a c t ly  w h e r e  th e  c a lv e s  w e r e  b o r n .  Som e ra d io e d  cow s w e r e  n e a r  
s u m m e r  r a n g e s  a t ca lv in g  t i m e ,  but it  is  not c e r t a in  th a t  th e y  p r o ­
d u ce d  c a lv e s .  T w o young c a lv e s  w e r e  s e e n  on th e  d ry ,  open s lo p e s  
of th e  w in t e r  r a n g e  on 1 J u n e  1974 and  17 J u n e  1975. A t h i r d  c a lf  
w a s  found  in  th e  m id d le  of a  c l e a r c u t ,  abou t a m i l e  f r o m  th e  w in te r  
r a n g e ,  on 2 9 M ay 1974. It is  doub tfu l th a t  th i s  c a l f  had  m oved  f a r  
s in c e  b i r t h ,  a s  it w a s  v e r y  u n s te a d y  on i ts  f e e t .  T h e  s i t e  w as  a g a in  
d r y  and  w a r m ,  and  a p p r o x im a te ly  200 y a r d s  (183 m ) f ro m  th e  edge of 
th e  t i m b e r .  T h e  b a s i c  c r i t e r i a  o u tl in ed  above  s e e m  to  h av e  b e e n  m e t 
in  t h i s  s m a l l  s a m p le  of o b s e rv a t io n s .
M o v e m en ts  and M ig ra t io n s
O v e r a l l  d i s t r ib u t io n  of n eck b an d e d  e lk  s u m m e r  and  fa l l  
" s ig h t in g s "  is  p r e s e n te d  in F ig .  14. A s u m m e r - f a l l  s ig h t in g  is  
d e f in e d , f o r  th i s  p u r p o s e ,  a s  an y  s ig h t in g  m a d e  f ro m  Ju n e  th ro u g h  
N o v e m b e r ,  w ith  one e x c ep tio n . A s t h e  l a s t  known m ig ra t io n  f ro m  
w in te r  r a n g e  o c c u r r e d  n e a r  th e  end of J u n e  (e lk  "K "), s ig h t in g s  on 
th e  w in te r  r a n g e s  d u r in g  J u n e  w e r e  not in c lu d ed . S igh tings did 
in c lu d e  n e c k b a n d e d  e lk  ta k e n  by  h u n te r s  in  th e  1974 s e a s o n .  A lso  
c o n s id e r e d  a r e  t h e  s in g le  s u m m e r  r a n g e  lo c a t io n s  f o r  ea ch  of th e
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s e v e n  r a d io e d  e lk  I n s t r u m e n te d  in  l a te  w in te r  and  s p r in g  of 1975. 
G e n e r a l  s u m m e r in g  a r e a s  f o r  th e  r e m a in in g  r a d io e d  e lk  w e r e  f a i r ly  
w e l l  d i s t r ib u t e d  o v e r  th e  s a m e  a r e a  (F ig .  15).
A ll  of th e  r a d io e d  e lk  a r e a s  and  p ro b a b ly  n e a r l y  a l l  of th e  
n e c k b a n d e d  e lk  s ig h t in g s  r e p r e s e n t e d  d i s p e r s a l  to  s u m m e r  r a n g e s .  
T h r e e  n e c k b a n d e d  e lk ,  w ith  n ec k b an d  c o lo r s  and  p a t t e r n s  l ik e  th o s e  
u se d  a t Spo tted  B e a r ,  w e r e  s ig h te d  w ith in  G la c ie r  N a tio n a l  P a r k  
d u r in g  s p r in g  and  e a r l y  s u m m e r  of 1975. Tw o of t h e s e  w e r e  A p r i l  
s ig h t in g s  on G la c ie r  P a r k  w in te r  r a n g e s  n e a r  C o a l C re e k .  One elk  
w o re  a  1974 H o rs e  R id g e  n ec k b a n d , and  th e  o th e r  a 1973 band  f ro m  
th e  C r o s s o v e r  t r a p  s i t e .  T h e y  h ad  undoub ted ly  w in te re d  on N atio n a l 
P a r k  r a n g e ,  abou t 36 a i r l i n e  m i l e s  (58. 1 km ) n o r th  of Spotted  B e a r .  
T h e  t h i r d  s ig h t in g  w a s  on 16 J u n e  1975 in  th e  A p g a r  a r e a ,  about 46 
a i r l i n e  m i l e s  (74. 2 km ) n o r th w e s t  of S po tted  B e a r .  T h is  neckband  
w a s  a  c lo s e  (but p o s s ib ly  not ex a c t)  d e s c r ip t io n  of th e  1975 p a t te r n  
u se d  at t h e  D ry  P a r k  t r a p .  If it w a s  a S po tted  B e a r  n eckband , th e  
m o v e m e n t  m u s t  h av e  t a k e n  p la c e  d u r in g  th e  s p r in g  m ig r a t io n .  Tw o 
m o r e  s ig h t in g s  of n e c k b a n d e d  e lk  w e r e  m a d e  in  th e  F a l s e  S um m it 
a r e a ,  n e a r  t h e  e a s t  b o u n d a ry  of G la c ie r  P a r k ,  34 a i r l i n e  m i le s  
(54. 8 km ) n o r th e a s t  of S potted  B e a r .  B o th  w e r e  e lk  f ro m  th e  H o rs e  
R id g e  t r a p ,  one c o l la r e d  in 1973, an d  th e  o th e r  in  1974. T h e s e  
s ig h t in g s  w e r e  m a d e  in  J u ly  and  A u g u s t,  1975. T h e  lo n g e s t  v e r i f ie d  
s u m m e r  d i s p e r s a l  m o v e m e n ts  f r o m  S po tted  B e a r  w e r e  25 m i le s
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(40. 3 k m ), d o c u m e n te d  b y  th e  m o v e m e n ts  of e lk  ”d "  and "E "  
(S im m o n s ,  1974), an d  e lk  " v "  of th e  p r e s e n t  s tu d y .
T h e  d i s t r ib u t io n  of s ig h t in g s  and  s u m m e r in g  a r e a s  of ra d io e d  
e lk  g iv e  e s t im a te s  of th e  p r o p o r t io n  of S po tted  B e a r  e lk  w h ich  m o v e  
e a s t  and  w e s t  f r o m  th e  w in te r  r a n g e s .  T h e  p e r c e n ta g e  of n eck b an d ed  
e lk  s ig h t in g s  on th e  w e s t  s id e  of th e  South F o r k  (Swan R ange) w as  
1 8 .8 .  W hen th e  r a d io e d  e lk  s a m p le  of th i s  s tu d y  w a s  com bined  w ith  
th a t  of S im m o n s  (1974), th e  r e s u l t in g  e s t im a te  is  1 9 .2  p e rc e n t  
w e s t e r l y  m ig r a t io n .  N e i th e r  s a m p le  is  l a r g e ,  but th e  c lo s e n e s s  of 
th e  e s t im a te s  y ie ld s  g r e a t e r  c o n f id e n ce . T h e  81 p e r c e n t  r e m a in in g  
on th e  e a s t  s id e  of th e  South F o r k  m o v ed  in s e v e r a l  d i r e c t io n s .  Tw o 
of t h e s e  p a t t e r n s ,  s u g g e s te d  b y  S im m o n s  (1974), w e r e  m ig ra t io n  up 
th e  S po tted  B e a r  R iv e r ,  and  in to  th e  M iddle F o r k  of th e  F la th e a d  and 
b eyond . P r e s e n t  d a ta  in d ic a te  th a t  t h e s e  tw o  p a t t e r n s  accoun t f o r  th e  
m a j o r i t y  of S po tted  B e a r  e lk .  F o r ty - tw o  p e r c e n t  of th e  s ig h tin g s  of 
e lk  n eck b an d ed  at t r a p  s i t e s  n o r th  of U p p e r  T w in  C r e e k  (F ig . 16) 
w e r e  m a d e  in d r a in a g e s  of t h e  M idd le  F o r k .  T h is  c o m p a re s  to  77 
p e r c e n t  of th e  r a d io e d  e lk  f ro m  th e  s a m e  t r a p s .  Som e of th e  l a t t e r  
c r o s s e d  th e  C o n t in e n ta l  D iv id e , m o v in g  so m e w h a t beyond M iddle F o r k  
d r a in a g e s .  T h e  e s t im a te  u s in g  r a d io e d  e lk  is  p ro b a b ly  th e  c l o s e r  of 
th e  tw o . S ince  th e  a r e a  to  th e  e a s t  is  l a r g e ly  w i ld e r n e s s ,  h u m an  
a c t iv i ty  le v e l s  w e r e  m u c h  lo w e r  and  r e p o r t e d  s ig h t in g s  c o r r e s ­
p o n d in g ly  f e w e r  th a n  in  th e  ro a d e d  a r e a s  n e a r  S po tted  B e a r .  T h is
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
5 4
'/Li
\4ilL
W I N T E R  RANGE
I 'T /r - / = -  
' 6 # -:
T R A P S I T E
, ICondor,
\ l ^ S p y M t*̂T 16 209Û VI / ;  V
5 _   i ^Lonrfma^ I
«rl. '
_. 4-,Bent Mtnl
 A i « î '
I  Æ c— ' f o
CÎJ
//’ ]i!| \  ]' '
&- 1/ 7  L
c y “ , 1 ' "\T i  ■'■’“■
I ^1
4 • Atfstrip
' \r' Beaver I j,, \%
S ^ o t ^  B eaj
N O R fTH
'V
! ' f  “
tSy ^ C i n n a b a r  j
t ^
I  '■< I ,»iChipnuihkrT-rL^}-^j^pa >
c**t_:X_ i_ — < - - - ç ^ T ^ - |  ^ -  -
. ,  ,, „ I» B u n k e r
i— j - - . ;  'H  € & hiii
Zi J IT"» I— — JtonquilL / 3M— ----- y— — J_ŷ
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a l s o  a p p l ie s  to  th e  e s t i m a t e s  f o r  th e  S po tted  B e a r  R iv e r  m ig ra t io n .
In c o n s id e r a t io n  of th e  e lk  m a r k e d  at t r a p s  so u th  of U pper T w in  
C r e e k ,  th e  e s t im a te d  S po tted  B e a r  R iv e r  m ig r a t io n  w a s  49 p e rc e n t ,  
u s in g  n eck b a n d  s ig h t in g s ,  and  64 p e r c e n t ,  u s in g  ra d io e d  e lk . T h e  
r e g io n  e n c o m p a s s e s  S po tted  B e a r  M ounta in , p lu s  a l l  d r a in a g e s  of th e  
S p o tted  B e a r  R iv e r .  A ga in , a few e lk  a p p a re n t ly  c r o s s e d  th e  C o n tin ­
e n ta l  D iv id e , in to  u p p e r  d r a in a g e s  of th e  N o r th  F o r k  of th e  Sun R iv e r .  
E lk  f r o m  th e  H o rs e  R idge  t r a p  a l s o  a p p e a r e d  in s u b s ta n t ia l  n u m b e rs  
in  th e  U p p e r  T w in  C r e e k  d r a in a g e .  M ixing w a s  ev iden t on th is  
s u m m e r  r a n g e ,  a s  e lk  f ro m  th e  T w in  C r e e k  t r a p  w e r e  p r e s e n t .  
S a m p le  s i z e  w as  to o  s m a l l  f o r  r e l i a b le  p r o p o r t io n a te  e s t im a te s  of 
o th e r  m o v e m e n ts .  A n o r th e r ly  m o v e m e n t  w as  d e m o n s t r a te d  f ro m  th e  
D ry  P a r k  t r a p s  it e b y  one ra d io e d  e lk  and  s ig h t in g s  of t h r e e  n e c k ­
b an d e d  e lk .  T h e r e  w e r e  a l s o  a n u m b e r  of " r e s i d e n t "  elk , though  th e  
t e r m  b e c a m e  d if f icu lt  t o  d ef in e  e x a c t ly .  In s u m m e r ,  m a rk e d  e lk  
w e r e  found f ro m  th e  w in te r  r a n g e  t o  a r e a s  m o r e  th a n  2 5 m i le s  
(4 0 .3  km ) aw ay , m a k in g  an y  d is t in c t io n  b e tw e e n  " r e s id e n t "  and  
" m i g r a to r y "  r a t h e r  a r t i f i c i a l .
S e a s o n a l  A c tiv i ty  L e v e ls
A n a n a ly s i s  of th e  d i s t a n c e s  b e tw e e n  c o n s e c u t iv e  r e lo c a t io n s  
of r a d io e d  e lk  w a s  co n d u c ted  t o  p ro v id e  a n  in d ex  to  d i f fe re n c e s  in 
s e a s o n a l  a c t iv i ty  l e v e l s .  F ig .  17 s u m m a r i z e s  th e  d a ta  on long and
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s h o r t  m o v e m e n ts  w ith in  th e  c r i t e r i a  e s ta b l i s h e d  in  C h a p te r  II. It is 
lo g ic a l  th a t  th e  p e r c e n ta g e  of s h o r t  m o v e m e n ts  shou ld  h ave  b ee n  very- 
h ig h  and  long  m o v e m e n ts  in f re q u e n t  in th e  M a r c h - A p r i l  p e r io d .  W ith 
deep  and  c r u s t e d  snow , an y  m o v e m e n t  r e q u i r e d  a  g r e a t  ex p e n d itu re  
of e n e rg y .  T h e r e  w a s  an  i n c r e a s e  in  p e r c e n ta g e  of long  m o v e m e n ts  
f r o m  th e  M a r c h - A p r i l  p e r io d  th ro u g h  s u m m e r ,  r e a c h in g  a p ea k  in 
N o v e m b e r - D e c e m b e r .  T h is  w as  a c c o m p a n ie d  by a c o r re s p o n d in g  
d ro p  in  s h o r t  m o v e m e n ts .  It m ig h t  b e  e x p e c te d  th a t  th e  p ea k  in long 
m o v e m e n ts  w ould  h a v e  o c c u r r e d  b e f o r e  it a c tu a l ly  d id , e s p e c ia l ly  
s in c e  t h e  " s p r in g "  m ig r a t io n  w as  in M ay and  Ju n e .  M ost of th e  
a c tu a l  m ig r a t io n  of an y  p a r t i c u l a r  e lk  s e e m e d  to  o c c u r  in a s in g le  
l a r g e  s te p ,  c o n t r ib u t in g  on ly  one o b s e rv a t io n  to  th e  d a ta  b e in g  
c o n s id e r e d  h e r e .  T h u s ,  t h e  m a jo r i t y  of th e  m o v e m e n ts  of o v e r  
2, 5 m i le s  (4 .03  km ) do not r e p r e s e n t  m a jo r  m ig r a t io n s .  N on- 
m i g r a t o r y  e lk  of Y e llo w s to n e  P a r k  a l s o  d e m o n s t r a te d  an i n c r e a s e  in 
m o v e m e n ts  f ro m  s p r in g  th r o u g h  f a l l  (C ra ig h e a d  et a l .  , 1973). E v en  
th o u g h  snow r e a c h e d  d e p th s  of o v e r  40 in c h e s  (102. 6 cm ) in th e  
J a n u a r y - F e b r u a r y  p e r io d ,  e lk  m o v e m e n ts  w e r e  not g r e a t ly  h in d e re d  
u n t i l  th e  snow  c r u s t e d  d u r in g  F e b r u a r y .  T h e  s h o r t e r  m o v e m e n ts  
w e r e  b e c o m in g  m o r e  f re q u e n t  d u r in g  t h i s  p e r io d ,  even  though  th e  
lo n g e r  m o v e m e n ts  w e r e  s t i l l  f a i r l y  c o m m o n . T h is  s e e m s  to  b e  a 
c o n t r a d ic t io n .  H o w ev er ,  th e  c a te g o r y  0 . 2 5 - 2 . 5  m i l e s  co n ta in s  about 
70 p e r c e n t  of th e  o b s e rv a t io n s ,  w h ich  can  e a s i ly  a b s o r b  any  change  in
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f r e q u e n c y  of th e  " lo n g ” and  " s h o r t "  c a t e g o r ie s .  T h e  g e n e ra l ly  
in v e r s e  r e la t io n s h ip  of th e  tw o  d is t r ib u t io n s  te n d s  t o  s t r e n g th e n  th e  
c o n c lu s io n s  r e a c h e d  c o n c e rn in g  t r e n d s  of in c r e a s in g  and d e c re a s in g  
e lk  a c t iv i ty .  S ta t i s t i c a l ly ,  t h e r e  i s  a  s ig n i f ic a n t  e ffec t of s e a s o n  on 
b o th  lo n g  and  s h o r t  m o v e m e n ts ,  w h en  a l l  p e r io d s  a r e  c o n s id e r e d  
(p < . 05). C h a n g es  a r e  g r a d u a l  enough, th a t  no s ig n if ic a n t  d i f f e r ­
e n c e s  w e r e  d e te c te d  b e tw e e n  c o n s e c u t iv e  b im o n th ly  p e r io d s ,  w ith  one 
n o ta b le  ex c ep tio n ,  th e  i n c r e a s e  in s h o r t  m o v e m e n ts  f ro m  N o v e m b e r - 
D e c e m b e r  to  J a n u a r y - F e b r u a r y  (p < .0 0 5 ) .
A m o r e  d e ta i le d  a n a ly s i s  w a s  co n duc ted  on d is ta n c e s  
b e tw e e n  r e lo c a t io n s  f o r  m o v e m e n ts  d u r in g  F e b r u a r y  and  M a rc h .  T h e  
r a d io e d  e lk  w e r e  e q u a l ly  g ro u p e d  on fo u r  d if fe re n t  a r e a s  of th e  w in te r  
r a n g e  d u r in g  th i s  c r i t i c a l  p e r io d  of deep  snow . T h is  p ro v id e d  an  
o p p o r tu n i ty  to  c h e c k  f o r  d i f f e re n c e s  b e tw e e n  r a n g e s .  F o r  th is  
p u r p o s e ,  a l l  d i s t a n c e s  w e r e  in c lu d ed , a s  t im e  in t e r v a l s  w e r e  m o r e  
u n ifo rm . T h e  a r e a s  an d  c o r r e s p o n d in g  m e a n s  a r e  a s  fo llow s: D ry  
P a r k  C r e e k - - .  73 m i l e s  (1. 18 k m ). S p o tted  B e a r  M o u n ta in - - .  90 m i le s  
( 1 . 4 5 k m ) ,  H o r s e  R i d g e - - .  71 m i l e s  (1. 14 km ). T w in  C r e e k s - - .  45 
m i l e s  (0. 73 k m ). S ta t i s t i c a l ly ,  th e  r e s u l t  w a s  f a i lu r e  to  r e j e c t  th e  
n u l l  h y p o th e s is  (F = 1 .7 8 9 ,  p = . 159). T h e  d i f f e re n c e  b e tw een  T w in  
C r e e k s  and  H o rs e  R idge  w a s  s ig n if ic a n t  (p = . 02 9), but o th e r  c o m ­
b in a t io n s  w e r e  no t. F a i l u r e  to  d e m o n s t r a t e  s ig n i f ic a n t  d i f f e re n c e s  
m a y  r e s u l t  f r o m  l a r g e  v a r i a n c e s  an d  s m a l l  s a m p le  s i z e s .  If s u c h
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d i f f e r e n c e s  do e x i s t ,  th e y  m a y  b e  r e l a t e d  to  b r o w s e  co n d itio n s  on th e  
r e s p e c t iv e  p o r t io n s  of th e  w in te r  r a n g e .  B ro w s e  p ro d u c t io n  is 
r e l a t i v e l y  low and  u t i l i z a t io n  h igh  a lo n g  S po tted  B e a r  M ountain . T h e  
r e s u l t  m a y  b e  a  n e c e s s i t y  of g r e a t e r  m o v e m e n t  to  p ro v id e  th e  s a m e  
le v e l  of n u t r i t io n .  T h o u g h  th e  a v e r a g e  m o v e m e n t  w as  c lo se  to  double 
th a t  of T w in  C r e e k s ,  e n e rg y  e x p e n d i tu re  p ro b a b ly  w as  not. T h e  
h e a v ie r  t i m b e r  can o p y  in t e r c e p t s  enough  snow  to  f a c i l i t a te  e lk  m o v e ­
m e n t  s o m e w h a t .  B ro w s e  is  a l s o  h e a v i ly  u t i l iz e d  in  th e  Tw in C re e k s  
a r e a ,  bu t p ro d u c t io n  is  m u c h  b e t t e r ,  a s  is  th e  in t e r s p e r s io n  of t i m b e r  
and  o p e n in g s .  H o r s e  R id g e  and  D ry  P a r k  s e e m  in te rm e d ia te  in r a n g e  
q u a l i ty .  T h e  h y p o th e s is  of in c r e a s e d  m o v e m e n ts  on p o o r e r  q u a l i ty  
r a n g e s  w a r r a n t s  f u r t h e r  in v e s t ig a t io n .
F id e l i ty  to  W in te r  and  S u m m e r  R an g es
G e n e ra l ly ,  f id e l i ty  t o  f o r m e r  a r e a s  of u se  w as  h igh , a s  
r e p o r t e d  by  o th e r s  (P ic to n ,  1960; C o le , 1969; K night, 1970; Judd , 
1971; C ra ig h e a d  et a l .  , 1972; R e a m  et a l . , 1972; S im m o n s , 1974). 
In te n s i ty  and  c h ro n o lo g ic a l  s e q u e n c e  of u se  on s p e c i f ic  a r e a s  w ith in  
a n  in d iv id u a l  e l k 's  s e a s o n a l  r a n g e  s e e m e d  to  v a r y  f ro m  y e a r  to  y e a r .  
In b o th  1974 and  1975, a l l  r a d io e d  e lk  w h ich  had  known s u m m e r  
r a n g e s  r e tu r n e d  to  t h o s e  r a n g e s  (4 in 1974 and  12 in 1975). T h r e e  of 
t h e s e ,  cow s ”f , ” ”G, ” and  "H, " u se d  th e  s a m e  a r e a s  d u r in g  t h r e e  
s u c c e s s i v e  s u m m e r s .
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F o u r t e e n  r a d io e d  e lk  r e tu r n e d  to  t h e i r  f o r m e r  w in te r  
a c t iv i ty  a r e a s .  F o u r  c a r r i e d  in o p e ra t iv e  r a d io s ,  bu t w e r e  in d iv id ­
u a l ly  r e c o g n iz a b le .  O ne ra d io e d  2 - y e a r - o l d  b u ll ,  e lk  "S, " t r a p p e d  
on th e  S po tted  B e a r  M oun ta in  w in te r  r a n g e  in  1974, sp en t th e  
fo llow ing  w in te r  n e a r  Swan L ak e  (F ig . 15). T h e  tw o  n eck b an d ed  e lk  
found  on th e  G la c ie r  P a r k  w in te r  r a n g e  in  A p r i l  1975, o b v io u s ly  did 
not sp e n d  th e  w in te r  on S po tted  B e a r  r a n g e s .  T h is  is  p o s s ib ly  t r u e  
a l s o  f o r  th e  tw o  n e c k b a n d e d  e lk  s ig h te d  in  th e  F a l s e  S um m it a r e a .
An e lk  w ith  an  u n id e n t if ia b le  neck b an d  w a s  s ig h te d  on a M iddle F o r k  
w in te r  r a n g e  n e a r  G ra n i te  C r e e k .  S u m m e r  r a n g e  m ix in g  of e lk  f ro m  
d if fe re n t  w in te r  r a n g e s  cou ld  b e  a  c a u s e  fo r  f a i lu r e  of s o m e  e lk  to  
r e t u r n  t o  t r a d i t i o n a l  w in te r in g  a r e a s .  P e r h a p s  an  e lk  could  be  
" d e co y e d "  to  a new  w in te r  r a n g e  b y  c o n tac t  w ith  e lk  f ro m  th a t  r a n g e  
d u r in g  th e  m ig r a t io n  p e r io d .  T h e  b lo c k a g e  of l a te  m ig r a n t s  by  deep  
snow  on m o u n ta in  p a s s e s  cou ld  a l s o  h av e  b e e n  a  f a c to r  in th e  w in te r  
of 1974-1975 . At l e a s t  27 n e c k b an d e d  e lk  r e tu r n e d  t o  S potted  B e a r  
w in te r  r a n g e s  (b a se d  on r e c a p t u r e s ,  l a r g e s t  s in g le - d a y  c o u n ts ,  and 
in d iv id u a lly  r e c o g n iz a b le  a n im a l s ) .
G e n e ra l  a r e a s  of s u m m e r  a c t iv i ty  f o r  in d iv id u a l . ra d io e d  e lk  
a r e  g iv en  (F ig . 15), bu t d e ta i le d  d e s c r ip t io n s  of s e a s o n a l  a c t iv i ty  
a r e a s  a r e  b ey o n d  th e  s c o p e  of th is  t h e s i s .  U se  w ith in  th e s e  s u m m e r  
(and o th e r  s e a s o n a l )  a r e a s  w a s  c l u s t e r e d  a ro u n d  a  s u c c e s s io n  of 
s m a l l ,  h ig h ly  p r e f e r r e d  s i t e s ,  r a t h e r  th a n  e v e n ly  d i s t r ib u te d
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th ro u g h o u t .  In f a c t ,  th e  co n cep t of " s e a s o n a l "  r a n g e s  w ith in  
in f le x ib le  t i m e  l i m i t s ,  s e ld o m  fit  m o r e  th a n  a few  e lk , no m a t t e r  how 
t h e  l i m i t s  w e r e  a r r a n g e d .  T h e r e  w e r e  c o m m o n ly  f ro m  tw o  to  eight 
a r e a s ,  w h ich  co n ta in e d  c l u s t e r s  of lo c a t io n s ,  f o r  ea ch  r a d io e d  e lk , 
d u r in g  th e  p e r io d  f r o m  la te  s p r in g  to  e a r l y  w in te r .  S im i la r  e lk  
a c t iv i ty  p a t t e r n s  w e r e  n o ted  in  th e  L o c h s a  d r a in a g e  (Judd, 1971) and 
in  Y e llo w s to n e  P a r k  (C ra ig h e a d  et a l .  , 1973), w ith  th e  c lu s t e r s  of 
lo c a t io n s  t e r m e d  " c e n t e r s  of a c t iv i ty .  "
M ig ra t io n s  fo llow ed  c lo s e ly  th e  ro u te s  p ro p o s e d  by  S im m ons 
(1974), w ith  one e x c e p t io n .  T h e  r o u te  fo llow ing  U pper T w in  C r e e k  
in to  th e  S c h a e fe r  C r e e k  d r a in a g e ,  and  th e n c e  t o  th e  M iddle F o rk ,  w as  
not d o c u m e n te d  b y  e lk  lo c a t io n s .  At l e a s t  fo u r  r a d io e d  e lk  ("R , ”
" T ,  " "X, " " v " )  of th e  s ix  w h ic h  u se d  d r a in a g e s  of th e  M iddle F o rk ,  
a p p a re n t ly  m ig r a t e d  f r o m  th e  U p p e r  T w in  C r e e k  s y s t e m  in to  M in e r  
C r e e k ,  fo llow ing  M in e r  C r e e k  and  L a k e  C r e e k  to  th e  M iddle F o rk .  
T h is  i s  im p l ie d  b y  one o r  m o r e  lo c a t io n s  en  ro u te  p e r  e lk . E lk  "A2" 
r e m a in e d  n e a r  th e  s o u r c e  of S c h a e fe r  C r e e k ,  w h ile  th e  m o v e m e n t in to  
th e  M idd le  F o r k  w a s  not d o c u m e n te d  b y  m ig r a t io n  lo c a t io n s  fo r  e lk  
"Y . " T h e  o th e r  p r in c ip a l  e a s t e r l y  r o u te ,  th a t  up th e  S potted  B e a r  
R iv e r ,  s e e m s  p r i m a r i l y  to  su p p ly  th e  s id e  d r a in a g e s  w ith  e lk  f ro m  
H o r s e  R id g e  and S po tted  B e a r  M oun ta in  w in te r  r a n g e s .
T h e  p e a k  of lo n g - ra n g e  m ig r a t io n s  o c c u r r e d  b e tw e en  2 and  
10 J u n e  d u r in g  1974 and  1975. E lk  m o v in g  to  th e  M idd le  F o r k
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c r o s s e d  a snow bound  r a n g e  b o th  y e a r s .  An in te r m e d ia te  r a n g e  
e x te n d s  a lo n g  th e  M idd le  F o r k  f r o m  L a k e  C r e e k  to  a t l e a s t  C a lb ic k  
C r e e k ,  and  s h o r t  d i s t a n c e s  in to  m a j o r  s id e  d r a in a g e s .  E lk  u sed  th e  
s id e  h i l l s  and  b o t to m s  f o r  s e v e r a l  w e e k s ,  u n ti l  t h e i r  s u m m e r  r a n g e s  
b e c a m e  c l e a r  of snow . An in te r m e d ia te  r a n g e  on P iv o t M ountain  
a t t r a c t e d  l a r g e  n u m b e r s  of e lk  f r o m  th e  S po tted  B e a r  R iv e r  se g m e n t  
of th e  m ig r a t io n .
T h e  m ig r a t io n s  to  th e  w e s t  o c c u r r e d  p r i m a r i l y  in e a r ly  Ju n e .  
T h e s e  u s u a l ly  in vo lved  s h o r t  d i s t a n c e s ,  w ith  m a j o r  in c r e a s e s  in 
e le v a t io n  in  l a t e  J u n e  and  e a r l y  Ju ly .
F a l l  m ig r a t io n s  s e e m e d  to  fo llow  th e  s a m e  g e n e r a l  ro u te s  
w ith  r e s p e c t  to  t h o s e  e lk  e a s t  of th e  South F o r k .  R e tu rn  m o v e m e n ts ,  
h o w e v e r ,  w e r e  in a  s e r i e s  of s h o r t e r  s t e p s ,  a s  r e p o r t e d  by  S im m o n s 
(1974). In 1974, th e  tw o  r a d io e d  e lk  f ro m  th e  M iddle F o r k  c r o s s e d  
f ro m  M in e r  C r e e k  in to  U p p e r  T w in  C r e e k  on 2 6 D e c e m b e r ,  w ith  
a p p ro x im a te ly  3 fe e t  (0. 9 m ) of snow  on th e  d iv id e .
T h e r e  w a s  s o m e  e v id e n c e  of m ix in g  am ong  th e  s e v e r a l  
s e g m e n ts  of th e  w in te r in g  S po tted  B e a r  e lk  p o p u la tio n . M ost of th e  
o v e r la p  o c c u r r e d  on p e r i p h e r a l  p o r t io n s  of a d ja c e n t  r a n g e  s e g m e n ts .  
B o th  th e  H o r s e  R id g e  and  S po tted  B e a r  L ak e  t r a p s  s a m p le d  a s u b ­
s t a n t i a l  n u m b e r  of e lk  w ith  a r e a s  of a c t iv i ty  on b o th  s id e s  of th e  
S p o tted  B e a r  R iv e r .  T h is  c h a r a c t e r i s t i c  r e s u l t e d  in  a t l e a s t  tw o  
cow s m a r k e d  d u r in g  1974 h av in g  t h e i r  c a lv e s  n e c k b an d e d  in  th e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
6 3
o p p o s i te  t r a p  in 1975. L o c a t io n  of in i t ia l  c a p tu re  d e te rm in e d  w hich  
n ec k b a n d  ty p e  w a s  c a r r i e d  b y  th e  e lk .  T h e  B e ac o n  M ounta in  a r e a  
c o n ta in e d  a  m ix tu r e  of e lk  n e c k b an d e d  a t th e  C r o s s o v e r ,  H o rs e  R idge, 
and  L o w e r  T w in  C r e e k  t r a p s .  A s m a l l  n u m b e r  of e lk  n eckbanded  at 
s i t e s  n o r th  of U p p e r  T w in  C r e e k  w e r e  p r e s e n t  on H o rs e  R idge and 
v ic e  v e r s a .  O nly  once w a s  a n  a n im a l  m a r k e d  at Spotted  B e a r  L ake  
o b s e rv e d  a s  f a r  n o r th  a s  th e  m id d le  of H o rs e  R idge , and e lk  f ro m  
th e  t h r e e  n o r th e r n  t r a p  s i t  e s  w e r e  not o b s e rv e d  on th e  sou th  end of 
H o r s e  R id g e . T h u s ,  th e  s e g m e n ta t io n  of th e  w in te r  r a n g e s  in to  t h r e e  
a r e a s ,  u s in g  th e  S po tted  B e a r  R iv e r  and  U p p er  T w in  C re e k  a s  
b o u n d a r ie s ,  s e r v e s  p r a c t i c a l  m a n a g e m e n t  p u r p o s e s ,  a lthough  th e  
b o u n d a r ie s  a r e  n e i th e r  p s y c h o lo g ic a l  n o r  p h y s ic a l  b a r r i e r s  to  e lk  
m o v e m e n t .
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C H A P T E R  IV 
M ANAGEM ENT IM PLICA TIO N S
H ab ita t  U se
T h e  m a jo r  m a n a g e m e n t  e f fo r t  on th e  s tu d y  a r e a  h as  b e e n  
Invo lved  w ith  t i m b e r  p ro d u c t io n .  C le a r c u t t in g  (includ ing  s e e d  t r e e  
c u ts  and  o th e r  " c lo s e  r e l a t i v e s " )  w as  th e  p r in c ip a l  h a r v e s t  te c h n iq u e .  
In v iew  of th e  h a b i ta t  s e le c t io n  ev a lu a t io n s  p r e s e n te d ,  a s s e s s m e n t  of 
th e  im p a c t s  of c l e a r c u t t in g  on e lk  b e c o m e s  co m p lex . S ince r a t h e r  
h e a v i ly  t i m b e r e d ,  m e s i c  h a b i ta t s  a r e  p r e f e r r e d  f ro m  A ugust th ro u g h  
N o v e m b e r ,  s u c h  c u t t in g  p r a c t i c e s  s e e m  to  b e  of l i t t l e  o r  no b e n e f i t  to  
e lk  d u r in g  t h i s  p e r io d .  F o r tu n a te ly ,  su c h  h a b i ta t  is  abundant r e la t iv e  
t o  th e  am o u n t of w in te r  r a n g e .  A m o d e r a te  d e g r e e  of t im b e r  h a r v e s t ,  
in  a r e a s  d is ta n t  f r o m  th e  w in te r  r a n g e s ,  could  o c c u r  w ithout a f fe c t in g  
t o t a l  e lk  p o p u la tio n  n u m b e r s .  T h is  s ta te m e n t  does not p re c lu d e  
p o s s ib le  e f fe c ts  on e lk  b e h a v io r ,  d i s t r ib u t io n ,  q u a l i ty  of hun ting , and  
h u m a n  a c t iv i ty  l e v e l s ,  a l l  of w h ich  m u s t  b e  a s s e s s e d  on a  m a n a g e m e n t  
unit b a s i s .  L a r g e  a r e a s  of w i ld e r n e s s  ( e s p e c ia l ly  if th e  p ro p o s e d  
G re a t  B e a r  W i ld e r n e s s  i s  ap p ro v e d )  and  s i l v i c u l tu r a l  l im i ta t io n s  add  
t o  th e  s e c u r i t y  of s u m m e r / f a l l  e lk  r a n g e  f o r  th i s  h e rd .  H ab ita t  
p e r i p h e r a l  t o  th e  w in te r  r a n g e s  n e e d s  s p e c ia l  c o n s id e r a t io n .  C e r t a in
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a r e a s ,  n o ta b ly  t h e  n o r th  and  n o r th e a s t  fa c e  of S po tted  B e a r  M ountain  
a n d  B e a v e r  H ill,  r e c e i v e  c o n c e n t r a te d  u se  d u r in g  N o v em b er  and e a r ly  
D e c e m b e r .  T h e  h a b i ta t  in t h e s e  a r e a s  is  s i m i l a r  to  th a t  u sed  e a r l i e r  
in  th e  s e a s o n ,  but i t s  p r o x im i ty  to  th e  w in te r  r a n g e  and la te  use  
s u g g e s t  d i f fe re n t  m a n a g e m e n t  p r i o r i t i e s .  T im b e r  cu tting  w il l  p r o b ­
a b ly  be  d e t r im e n ta l  in d i r e c t  p r o p o r t io n  to  th e  q u a n t i ty  cut. Good 
b r o w s e  p ro d u c t io n  is  p r e s e n t  u n d e r  a m o d e ra te  s ta n d  of l a rg e  t r e e s ,
A c l e a r c u t  a l r e a d y  e x is t in g  in  th e  a r e a  w as  a p p a re n t ly  not u sed  d u r in g  
t h i s  p e r io d .  T h is  cu t w a s  in  a f a i r l y  e a r l y  s ta g e  of v e g e ta t iv e  s u c c e s ­
s io n .  U se  on t h e s e  a r e a s  o v e r la p s  th e  end of n o r m a l  hunting  s e a s o n s ,  
a n  im p o r ta n t  c o n s id e r a t io n .  T h ic k  c o v e r ,  good fo ra g e ,  and  th e  snow 
in te r c e p t  e ffec t  of t i m b e r ,  a r e  p ro b a b ly  th e  c o m b in a t io n  w hich  hold  
e lk  on th e  a r e a  u n ti l  n e a r l y  th e  end of D e c e m b e r .  M ost e lk  on th is  
s lo p e  a r e  p ro b a b ly  not f r o m  th e  s e g m e n t  of th e  h e r d  w h ich  u t i l iz e s  
t h e  u p p e r  S po tted  B e a r  R iv e r  d r a in a g e .  T h e  f iv e  ra d io e d  e lk  w h ich  
c o n v e rg e d  on th e  a r e a  c a m e  f r o m  T in  C re e k ,  A dd ition  C re e k ,  S e rg e a n t  
M ounta in , F la t  C re e k ,  and  th e  w e s t  s id e  of Spotted  B e a r  M ountain . If 
t h i s  is  r e p r e s e n t a t i v e  of g e n e r a l  e lk  m o v e m e n ts ,  th e  h eavy  s h ru b  
u t i l iz a t io n  h e r e  is  ex p la in e d .  T h e s e  e lk  w e r e  f ro m  w in te r  r a n g e s  on 
H o r s e  R id g e , lo w e r  S po tted  B e a r  M oun ta in , and  U pper  T w in  
C r e e k .
T h e  g r e a t e s t  p o te n t ia l  f o r  im p ro v e m e n t  of Spotted  B e a r  e lk  
r a n g e s  l i e s  w ith  th o s e  h a b i ta t s  o ccu p ied  f ro m  J a n u a r y  t o  J u n e .  T w o
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s h o r t ,  but s ig n i f ic a n t ,  p e r io d s  had c o n c e n tr a te d  use  of c l c a r c u t s .  
T h e s e  w e r e  m id - D e c e m b e r  th ro u g h  l a te  J a n u a r y ,  and  m id -M a y  to  
e a r l y  J u n e ,  th o u g h  th e  c h ro n o lo g y  ca n  b e  ex p e c te d  to  v a r y  f ro m  y e a r  
to  y e a r  due to  w e a th e r  c o n d i t io n s .  A ll  c u ts  w h e re  u se  w as  no ted  w e re  
p e r i p h e r a l  to  th e  m a in  w in te r  r a n g e .  Such c u ts  a r e  on bo th  s id e s  of 
th e  South F o r k  and  up th e  S po tted  B e a r  R iv e r .  S im m o n s  (1974) noted  
th e  la te  s p r in g  u se  of th e  Spo tted  B e a r  R iv e r  cu ts ,  w h e re  new h e r b a ­
c e o u s  g ro w th  w a s  so u g h t.  T h e  b r o w s e  s p e c ie s  in t h e s e  cu ts  w e re  
u t i l iz e d  d u r in g  th e  e a r l y  w in te r  p e r io d .  L a te  D e c e m b e r  th ro u g h  e a r ly  
J a n u a r y  c l e a r  cut u s e  w as  by  m ix e d  g ro u p s  of e lk , w h ile  l a t e r  u se ,  
u n ti l  th e  end  of J a n u a r y ,  w a s  p r i m a r i l y  b y  g ro u p s  of b u l ls .  T h e r e  is  
l i t t l e  p o s s ib i l i t y  f o r  im p ro v e m e n t  of th e s e  ty p e s  of ra n g e s ;  th e y  a r e  
u se d  f o r  on ly  a  r e l a t i v e l y  s h o r t  p e r io d ,  and  c u ts  a r e  n u m e ro u s  a t 
p r e s e n t .  A s s u g g e s te d  b y  S im m o n s  (1974), f u r th e r  cu ttin g  a long  th e s e  
m ig r a t io n  ro u te s  m a y  r e m o v e  d e s i r a b le  c o v e r .  An ex c ep tio n  to  th is  
i s  th e  lo w e r  S po tted  B e a r  M oun ta in  a r e a .  C u ts  on c e r t a in  A F /V a c a  
an d  A F /C lu n  h a b i ta t  ty p e s  in  th e  f l a t t e r  a r e a s ,  w h ich  r e c e iv e  l i t t le  
m id w in te r  u se ,  co u ld  p ro v id e  good la te  s p r i n g / e a r l y  w in te r  fo ra g e .
If t h e s e  s e r v e d  to  ho ld  s o m e  e lk  off th e  w in te r  r a n g e  s l ig h tly  lo n g e r ,  
an d  d rew  th e m  b a c k  in s p r in g ,  to t a l  c a r r y in g  c a p a c i ty  could  be  
im p ro v e d .  E lk  in  th i s  a r e a  h av e  few s u c h  o p en in g s  at p r e s e n t .  D ata  
f r o m  m ig r a t io n s  of r a d io e d  e lk  s u g g e s t  th a t  m a n y  of th e s e  e lk  t r a v e l  
up H a r r i s o n  C re e k .  T h u s ,  th e  S po tted  B e a r  R iv e r  cu ts  would not b e
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a v a i l a b le .
Im p ro v e m e n t  of th e  w in te r  r a n g e  I t s e l f  is  a m o r e  co m p lex  
p r o b le m .  I n c r e a s in g  f o r a g e  p ro d u c t io n  w i l l  not b e n e f i t  e lk  if it is  
u n a v a i la b le  d ue  t o  snow  a c c u m u la t io n .  S im m o n s  (1974) m a d e  p e r t in e n t  
r e m a r k s  c o n c e r n in g  d i f f e re n t  p r o b le m s  of d i f f e re n t  s e g m e n ts  of th e  
w in t e r  r a n g e .  T h e  D ry  D a r k / C r o s s o v e r  M oun ta in  s e g m e n t  la c k s  
c o v e r ,  m a k in g  lo n g  m o v e m e n t s  n e c e s s a r y  f ro m  b e d d in g  to  feed in g  
a r e a s .  D u r in g  s e v e r e  w i n t e r s ,  th e  r e s u l t  is  p ro b a b ly  low u se  of a r e a s  
d i s ta n t  f r o m  r e s t i n g  s i t e s .
T h e  B e a c o n  M o u n ta in  and  H o r s e  R id g e  s e g m e n ts  h av e  a r e a s  
of v e r y  d e n s e  ( " d o g h a i r " )  lo d g e p o le  p in e  (P ln u s  c o n t o r t a ). E lk  u se  of 
t h e s e  a r e a s  h a s  b e e n  n e g l ig ib le ,  ev e n  f o r  c o v e r  and  bedd ing . M o d e r ­
a t e ly  th ic k  s ta n d s  of lo d g e p o le  p in e  do r e c e iv e  s u c h  u s e .  T h u s ,  
s l a s h in g  an d  b u r n in g  is  in d ic a te d  f o r  s o m e  s ta n d s ,  w h ile  o th e r s  w ould  
b e n e f i t  f r o m  th in n in g  w ith  s l a s h  d i s p o s a l .  T h e  g o a l  sh o u ld  b e  an  
i n t e r s p e r s i o n  of s t a n d s  of t i m b e r  w i th  b r u s h f i e ld s  and  g r a s s l a n d .  T h e  
m o s t  p r e f e r r e d  t i m b e r e d  s i t e s  a r e  th o s e  w ith  r h o d e r a te ly  l a r g e  
D o u g la s - f i r  (P s e u d o ts u g a  m e n z i e s i i ) and  p o n d e r o s a  p in e  (P in u s  
p o n d e r o s a ). M ixed  t i m b e r / b r o w s e  s ta n d s  a r e  u s e d  a lm o s t  t o  th e  
e x c lu s io n  of open  b r u s h f i e ld s  w h en  snow  is  d e e p  and  c r u s t e d .  E v id e n c e  
f r o m  o th e r  s o u r c e s  (R o g n ru d , 1950), a s  w e l l  a s  t h i s  s tu d y , in d ic a te s  
t h a t  w i n t e r s  w ith  t h e s e  c o n d i t io n s  a r e  h a r d  on e lk .  T h u s ,  m a in te n a n c e  
of a  good  q u a n t i ty  of m ix e d  b r o w s e / t i m b e r  a r e a s  i s  im p e r a t iv e .
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T h e  S p o tted  B e a r  M o u n ta in  unit i s  m o s t ly  t i m b e r e d  and p o s e s  
d i f f e r e n t  p r o b l e m s .  On g e n t le  s lo p e s ,  r e m o v a l  of th e  t i m b e r  w ill  
p r o b a b ly  c r e a t e  l a t e  s p r i n g / e a r l y  w in t e r  r a n g e s .  Im p ro v e m e n t  of th e  
F e b r u a r y  th r o u g h  A p r i l  r a n g e s  m a y  b e  m o r e  d if f ic u l t .  T h e r e  a r e  no 
m id d le  t o  u p p e r  s lo p e  a r e a s  s u c h  a s  th e  ty p e s  c o m m o n  on r a n g e s  
f u r t h e r  n o r th .  A l in e  of c l i f f s  e f f e c t iv e ly  h o ld s  e lk  u se  to  lo w e r  s lo p e s  
d u r in g  t h i s  p e r io d .  S tee p  (>  50%) s lo p e s  w ith  w e s t  t o  so u th  a s p e c t s  
p r o d u c e  c o n d i t io n s  f a v o r a b le  t o  h e a v y  u s e  d u r in g  th e  l a t t e r  p a r t  of th i s  
p e r io d .  M o st of th e  a r e a s  m e e t in g  t h e s e  c r i t e r i a  w i l l  p ro b a b ly  be  
D o u g la s - f i r  h a b i ta t  ty p e s .  H o w e v e r ,  h a b i ta t  ty p e  is  l ik e ly  l e s s  
im p o r ta n t  th a n  t h e  p h y s io g r a p h ic  f e a t u r e s  d e s c r ib e d .  E v en  a r e a s  of 
A F / C lu n  a r e  e x te n s iv e ly  u s e d  on th e  m o r e  n o r t h e r l y  r a n g e s  w h e r e  
t h e s e  c o n d i t io n s  p r e v a i l .  A g a in  a  s u b s t a n t i a l  am o u n t of m ix e d  b r o w s e /  
c o n i f e r  s t a n d s  sh o u ld  b e  le f t  f o r  u s e  d u r in g  p e r io d s  of heavy , c r u s t e d  
sn o w . E m p h a s i s  sh o u ld  b e  p la c e d  on b r o w s e  p ro d u c t io n  w h e r e v e r  
m a n ip u la t io n  of h a b i ta t  i s  c o n s id e r e d .  B r o w s e  b e c o m e s  th e  only  
a v a i la b le  f o ra g e  d u r in g  c r i t i c a l  p e r io d s  of s e v e r e  w in te r s ,  th e  p r o b ­
le m  b e in g  s i m i l a r  to  th a t  d e s c r i b e d  b y  H a sh  (1973) f o r  th e  L o c h sa  
w in t e r  r a n g e s .  I n c r e a s e d  p r o d u c t io n  of g r a s s e s  and  f o rb s  can  be  
a t t a in e d  th ro u g h  c l e a r  c u t t in g  ( M a rc u m , 1971), bu t w il l  on ly  be  of 
b e n e f i t  d u r in g  l a te  s p r in g .  O v e r a l l  c a r r y i n g  c a p a c i ty  is  c lo s e ly  l in k e d  
t o  b r o w s e  p ro d u c t io n  an d  (m o re  im p o r ta n t ly )  a v a i la b i l i ty .
T h e  fo re g o in g  s u g g e s t io n s  a p p ly  t o  s e v e r e  w in te r s  s u c h  a s
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t h a t  of 1 9 7 4 -7 5 . W in te r  r a n g e  h a b i ta t  m a n ip u la t io n s  sh ou ld  b e  m a d e  
w i th  r e f e r e n c e  t o  t h i s  ty p e  of w in te r ,  a s  m i ld  w in t e r s  p o se  l i t t l e  
p r o b le m  to  e lk . R o g n ru d  (1950) s t a t e d  th a t ,  on th e  Sun R iv e r ,  South 
F o r k ,  an d  M idd le  F o r k  (of th e  F la th e a d )  "a  s e v e r e  w in te r  can  be  
e x p e c te d  ab o u t  e v e r y  t h i r d  y e a r .  ” If t h i s  is  t h e  c a s e ,  it b e c o m e s  a 
f a c t o r  of m a j o r  im p o r t a n c e  t o  o v e r a l l  c a r r y i n g  c a p a c i ty  of th e  r a n g e s .
M o v e m e n ts  and  M ig r a t io n s
S e g m e n ts  of t h e  S p o tted  B e a r  e lk  h e r d  co u ld  b e  m a n a g e d  on a  
s e p a r a t e  b a s i s ,  u n lik e  t h e  s i t u a t i o n  r e p o r t e d  f o r  th e  Sun R iv e r  h e r d  
(K night, 1970). T h e  lo g ic a l  b o u n d a r y  b e tw e e n  w in te r in g  s e g m e n ts  
w ou ld  b e  U p p e r  T w in  C r e e k .  E lk  a c t iv i ty  a r e a s  n e a r  t h i s  b o u n d a ry  
w ou ld  o v e r la p  b o th  s e g m e n t s ,  bu t f o r  m a n a g e m e n t  p u r p o s e s ,  th e  
e f fe c t  sh o u ld  not b e  s ig n i f i c a n t .  At p r e s e n t ,  t h e  n o r th e r n  s e g m e n t  of 
t h e  h e r d  u s e s  p o r t io n s  of t h r e e  h u n tin g  d i s t r i c t s .  T h is  i s  not n e c e s ­
s a r i l y  im p r o p e r ,  a s  h u n tin g  d i s t r i c t s  an d  r e g u la t io n s  m u s t  b e  b a s e d  
on a c c e s s i b i l i t y  an d  a m o u n t  of h u n tin g  p r e s s u r e ,  a s  w e l l  a s  e lk  p o p u ­
l a t io n s ,  d i s t r ib u t io n ,  a n d  o th e r  f a c t o r s .  P r i o r  t o  fo rm in g  c o n c lu s io n s  
on t h i s  m a t t e r ,  a n  a s s e s s m e n t  of e lk  p o p u la t io n s  and  d is t r ib u t io n  is  
n e e d e d  c o n c e rn in g  w in te r  r a n g e s  a lo n g  th e  M id d le  F o r k  of th e  F la th e a d .
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H ab ita t  S e le c t io n  an d  U se
Of 738 e lk  lo c a t io n s  a c c u m u la te d  b y  r a d io t e l e m e t r y ,  a 
r a n d o m  s a m p le  of 113 w e r e  v i s i t e d  on t h e  g ro u n d  f o r  s a m p l in g  of 
v e g e ta t iv e  a t t r i b u t e s .  D a ta  on to p o g r a p h ic  a t t r i b u t e s  w e r e  c o m p ile d  
f o r  663 lo c a t io n s .
J a n u a r y - F e b r u a r y  lo c a t io n s  w e r e  f r e q u e n t ly  low in  e le v a t io n ,  
w ith  g e n t le  s lo p e s ,  and  s o u th e r ly  o r  w e s t e r l y  a s p e c t s .  T im b e r e d  
a r e a s  w e r e  u s e d  l a t e  in t h e  p e r io d .  D o m in an t s h r u b s  on s a m p le d  
lo c a t io n s  w e r e  A m e la n c h ie r  a ln i fo l ia  and  A c e r  g l a b r u m . U se  of 
P s e u d o ts u g a  s e r i e s  h a b i ta t  ty p e s  w a s  h ig h e s t  in  th e  M a r c h - A p r i l  
p e r io d .  U se  of s t e e p ,  u p p e r  s lo p e s  w ith  S-SW a s p e c t s  in c r e a s e d  l a te  
in  t h i s  p e r io d  b e c a u s e  of e a r l y  snow  m e l t  on s u c h  s i t e s .  U ti l iz a t io n  
of m e s i c  h a b i ta t  t y p e s  i n c r e a s e d  d u r in g  t h e  M a y -J u n e  p e r io d ,  and  
lo c a t io n s  w e r e  f r e q u e n t ly  on lo w e r  s lo p e s .  U se  of c l e a r c u t s  b e c a m e  
c o m m o n  in  la te  M ay. J u ly - A u g u s t  w a s  c h a r a c t e r i z e d  by  th e  g r e a t e s t  
u s e  of m e d iu m  an d  h ig h  e le v a t io n  c l a s s e s .  V e g e ta t iv e  c o m m u n i t ie s  in 
l a t e  s e r a i  s t a g e s  r e c e iv e d  h ig h  u s e .  T h e  h ig h  f r e q u e n c y  of t r e e s  o v e r  
30 in c h e s  (76. 9 c m ) DBH w a s  u n iq u e  t o  lo c a t io n s  of th i s  p e r io d .
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S h ru b  d o m in a n c e  on e lk  lo c a t io n s  s h i f te d  to  M e n z ie s ia  f e r r u g in e a  and 
V a c c in iu m  g lo b u la r e . M id d le  p o s i t io n s  on m o d e r a t e ly  s te e p  to  s te e p  
s lo p e s  w e r e  c o m m o n  lo c a t io n  a r e a s  d u r in g  Sept e m b e r - O c t o b e r .  U t i l ­
iz a t io n  of m o i s t  h a b i ta t  ty p e s  w a s  h ig h e s t  a t  th a t  t i m e .  E lk  lo c a t io n s  
w e r e  c o m m o n ly  w ith in  s t a n d s  of m a t u r e  t i m b e r ,  d o m in a te d  b y  12 t o  
17. 9 in c h  (30. 8 t o  45. 9 cm ) an d  18 t o  29. 9 in ch  (46. 2 to  76. 7 cm ) 
d i a m e t e r  t r e e s  of m ix e d  s p e c i e s .  T h e  N o v e m b e r - D e c e m b e r  p e r io d  
w a s  a  t i m e  of t r a n s i t i o n  f o r  e lk .  U se  of th e  h e a v i ly  t im b e r e d  m id d le  
s lo p e s  g r a d u a l ly  d e c r e a s e d .  T h e  s ig n i f ic a n t  i n c r e a s e  in  s a m p le  p lo ts  
w ith o u t  t r e e s  w a s  a  r e f l e c t io n  of b o th  r e t u r n  to  w in te r  r a n g e s  and  u se  
of c l e a r c u t s  l a t e  in  t h e  p e r io d .
M o v e m e n ts  an d  M ig ra t io n s
F id e l i t y  of e lk  to  s e a s o n a l  a r e a s  of f o r m e r  u s e  w a s  genepë(lly 
h ig h .  H o w e v e r ,  a t  l e a s t  t h r e e  m a r k e d  e lk  u t i l i z e d  d i f f e re n t  w in te r  
r a n g e s  d u r in g  tw o  c o n s e c u t iv e  w i n t e r s .  O ne of t h e s e ,  a r a d io e d  b u ll ,  
r e t u r n e d  t o  th e  s a m e  s u m m e r  r a n g e .
A p p ro x im a te ly  19 p e r c e n t  of th e  S p o tted  B e a r  e lk  h e r d  
u t i l i z e d  t h e  Sw an R a n g e  d u r in g  s u m m e r .  R e m a in in g  e lk  f r o m  w in te r  
r a n g e s  n o r th  of U p p e r  T w in  C r e e k  m o v e d  p r i m a r i l y  in to  d r a in a g e s  of 
t h e  M id d le  F o r k  of th e  F la th e a d ,  w h i le  e lk  f r o m  th e  s o u th e rn  w in te r  
r a n g e s  m o v e d  up th e  S p o tted  B e a r  R iv e r  d r a in a g e .  T h e s e  tw o  
m i g r â t io n a l  p a t t e r n s  p r o b a b ly  a c c o u n te d  f o r  m o r e  th a n  50 p e r c e n t  of
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t h e  e lk  w h ic h  s ta y e d  e a s t  of th e  South  F o r k .  L e s s  th a n  30 p e r c e n t  
r e m a i n e d  in  th e  v ic in i ty  of th e  w in t e r  r a n g e  o r  m o v e d  n o r th  a long  
H u n g ry  H o r s e  R e s e r v o i r .
A s  in d ic a te d  b y  d i s t a n c e s  b e tw e e n  r e lo c a t io n s ,  a c t iv i ty  le v e ls  
of r a d io e d  e lk  i n c r e a s e d  f r o m  A p r i l - M a y  t o  O c to b e r - N o v e m b e r .
T h e  h ig h e s t  f r e q u e n c y  of l o n g - r a n g e  e a s t e r l y  m ig r a t io n  
o c c u r r e d  b e tw e e n  2 and  10 J u n e  of 1974 a n d  1975. F a l l  m ig r a t io n s  
w e r e  c h a r a c t e r i z e d  b y  a  s e r i e s  of s h o r t e r  m o v e m e n t s .
R e c o m m  en d a t  io n s
1. T i m b e r  s t a n d s ,  w i th  an  u n d e r s t o r y  of b r o w s e  s p e c ie s  
( p r e f e r a b ly  A c e r  g l a b r u m  an d  A m e la n c h ie r  a ln i f o l i a ) sh o u ld  b e  m a i n ­
t a in e d  on w in t e r  r a n g e s ,  f o r  e lk  u s e  d u r in g  s e v e r e  w in t e r s  of d eep  and  
c r u s t e d  snow .
2. T h e  m id d le  an d  lo w e r  n o r th  s lo p e s  of S potted  B e a r  
M o u n ta in  and  B e a v e r  H il l  sh o u ld  not b e  ro a d e d  o r  logged . T h e  a r e a s  
r e c e i v e  c o n c e n t r a t e d  f a l l / e a r l y  w in t e r  e lk  u s e ,  p ro b a b ly  b e c a u s e  of 
th e  c o m b in a t io n  of h e a v y  p r o t e c t i v e  c o v e r ,  good b r o w s e  p ro d u c t io n ,  
an d  th e  snow  in te r c e p t  e f fe c t  of t h e  t i m b e r  s ta n d .
3. T h in n in g ,  s l a s h in g ,  a n d / o r  b u r n in g  of a r e a s  of e x t r e m e ly  
t h i c k  s ta n d s  of P in u s  c o n to r ta  sh o u ld  b e  c o n s id e r e d ,  w h e re  e c o n o m ­
i c a l l y  f e a s ib le ,  on w in te r  r a n g e  f r o m  H o r s e  R id g e  to  D ry  P a r k  C r e e k .
4. S in ce  s e v e r e  w in t e r s  d e t e r m i n e  o v e r a l l  c a r r y in g
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c a p a c i ty  In t h i s  r e g io n ,  h a b i ta t  m a n ip u la t io n s  on th e  S po tted  H e a r  
M o u n ta in  w in t e r  r a n g e  sh o u ld  b e  im p le m e n te d  w ith  e m p h a s is  on th e  
fo l lo w in g  c r i t e r i a :  a )  a r e a s  of m a t u r e  t i m b e r  sh o u ld  b e  m a in ta in e d  as  
s u g g e s te d  in  n u m b e r  one  above ; b) a n  i n t e r s p e r s i o n  of c l e a r c u t s  on 
f la t  t o  g e n t ly  s lo p in g  a r e a s  cou ld  p ro v id e  im p r o v e d  la te  s p r in g  and 
e a r l y  w in t e r  h a b i ta t ;  an d  c) t i m b e r  r e m o v a l  on s te e p  s lo p e s  of so u th  
t o  w e s t  a s p e c t  m a y  e n h a n c e  p r e f e r r e d  h a b i ta t  f o r  l a t e  M a rc h  t o  m id -  
M ay.
5. M o v e m e n ts  an d  m ig r a t io n s  of e lk  f r o m  w in te r  r a n g e s  
a lo n g  t h e  M idd le  F o r k  of t h e  F la th e a d  sh o u ld  b e  s tu d ie d ,  t o  d e te r m in e  
a r e a s  of s u m m e r  m ix in g  w ith  S p o tted  B e a r  e lk , and  to  b e t t e r  a s s e s s  
p o s s ib le  e f f e c ts  of p r e s e n t  h u n tin g  d i s t r i c t  b o u n d a r ie s .
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A P P E N D IX  A 
SNOW D E P T H  SURVEY
F r o m  D e c e m b e r  1974 th r o u g h  M a rc h  1975, a  snow s u r v e y  
w a s  c o n d u c te d  t o  p r o v id e  a  c o m p a r i s o n  b e tw e e n  snow a c c u m u la t io n s  
in  a  c l e a r c u t  and  a d ja c e n t  m a t u r e  t i m b e r .  T h e  c l e a r c u t  c h o s e n  w as  
on an  a r e a  of m a r g i n a l  w in te r  r a n g e ,  lo c a te d  n e a r  T r a i l  C r e e k .  Som e 
e lk  s ig n  w a s  p r e s e n t  e a c h  t i m e  th e  t r a n s e c t s  w e r e  s a m p le d .  E l e v a ­
t io n  of th e  c l e a r c u t  w a s  a p p r o x im a te ly  4 ,8 0 0  fee t  (1 ,4 6 3  m ) , w ith  
g e n e r a l l y  s o u th  t o  s o u th w e s t  a s p e c t s .  T r a n s e c t  s t a r t i n g  p o in ts  w e r e  
r a n d o m ly  c h o s e n  in  th e  c l e a r c u t  an d  r a n  p e r p e n d ic u la r  to  th e  c o n to u r s .  
T e n  d e p th s  w e r e  ta k e n  on e a c h  t r a n s e c t ,  w ith  f iv e - s t e p  in te rv a l s  
b e tw e e n  m e a s u r e m e n t s .  E a c h  c l e a r c u t  t r a n s e c t  w a s  p a i r e d  w ith  one 
s a m p l in g  th e  s a m e  a s p e c t  and  s lo p e  in  a d ja c e n t  m a t u r e  t im b e r .
C ro w n  ca n o p y  w a s  ab o u t 75 p e r c e n t .  H ab ita t  ty p e s  v a r i e d  f ro m  
D F / S y a l  t o  A F /C lu n .  Snow d e p th s  in  th i s  a r e a  w e r e  so m e w h a t l e s s  
th a n  th o s e  a t S p o tted  B e a r  R a n g e r  S ta tio n , p r o b a b ly  b e c a u s e  of th e  
m o r e  f a v o r a b le  a s p e c t  an d  s lo p e .
T h e  t - t e s t  of p a i r e d  o b s e r v a t io n s  w a s  u se d  to  d e t e r m in e  
s ig n i f i c a n c e  of d i f f e r e n c e s  b e tw e e n  d e p th s .  T h e  c l e a r c u t  a c c u m u la te d
79
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a n d  h e ld  s ig n i f i c a n t ly  m o r e  snow  d u r in g  a l l  m o n th s  s a m p le d  (T ab le  4). 
I n c r e a s e s  in  d ep th  w e r e  f r o m  22 ( F e b r u a r y )  t o  69 p e r c e n t  (D e c e m b e r) .  
S a m p lin g  co u ld  not b e  c o n t in u e d  th ro u g h  M ay, a s  o r ig in a l ly  p la n n ed , 
b e c a u s e  t h e  a r e a  b e c a m e  in a c c e s s ib l e  due t o  d if f ic u l t  snow  co n d i t io n s .
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T A B L E  4. C o m p a r a t iv e  snow  d e p th s ,  c l e a r c u t  an d  m a tu r e  t i m b e r
T r a n s e c t  
P a i r  No. 
(A s p e c t ,  S lope)
D ep th , in in c h e s
17 D ec 2 3 J a n 16 F eb 19 M a r
1 c l e a r c u t 10. 0 39. 5 3 6 .2
t i m b e r 4. 3 28. 3 28. 8
(2 2 4 ° , 30%) d i f f e r e n c e 5. 7 11 .2 7 .4
2 c l e a r c u t 9. 2 31. 6 37. 9 37. 5
t i m b e r 7. 3 25. 5 3 2 .6 28 . 7
(2 1 0 ° , 2 5%) d i f f e r e n c e 1. 9 6. 1 5. 3 8. 8
3 c l e a r c u t 12. 0 33. 5 41. 5 4 3 .2
t i m b e r 7. 7 28. 4 37. 7 42. 3
(2 0 2 ° , 13%) d i f f e r e n c e 4. 3 5. 1 3. 8 . 9
4 c l e a r c u t 1 2 .0 35. 1 40. 7 38. 9
t i m b e r 5. 5 2 2 .4 30. 7 30. 4
(246°, 50%) d i f f e r e n c e 6. 5 12. 7 10. 0 8. 5
5 c l e a r c u t 10. 2 29. 1 37. 5 36. 1
t i m b e r 6. 8 2 3 .2 30 .2 23. 5
(1 7 2 ° , 45%) d i f f e r e n c e 3. 4 5. 9 7. 3 12. 6
6 c l e a r c u t 9. 9 28. 4 36. 7 36. 7
t i m b e r 5. 8 2 2 .8 30. 9 30. 1
(220° , 35%) d i f f e r e n c e 4. 1 5. 6 5. 8 6. 6
M ean c l e a r c u t 10. 55 31. 54 38. 96 38. 10
t i m b e r 6 .2 3 2 4 .4 6 31. 73 30. 63
d i f f e r e n c e 4. 32 7. 08 7 .2 3 7 .4 7
t d i f f e r e n c e 2. 636 5. 004 6. 188 4. 784
p r o b a b i l i ty d i f f e r e n c e < . 05 < . 01 < . 005 < . 005
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A P P E N D IX  B 
P O P U L A T IO N  STA TISTICS
P o p u la t io n  E s t i m a t e s
T h e  s a m p le  of t o t a l  e lk  n e c k b a n d e d  an d  r a d io e d  b e c a m e  l a r g e  
enough  a f t e r  th e  1975 w in te r  t r a p p in g  t o  p r o v id e  an  o p p o r tu n ity  fo r  
p o p u la t io n  e s t im a t io n .  T a b le  5 p r e s e n t s  a  s u m m a r y  of f iv e  coun ts  
m a d e  on t h e  w in te r  r a n g e s  f r o m  t h e  s o u th  end of H o rs e  R idge  to  D ry  
P a r k  C r e e k .  Such  c o u n ts  to o k  f r o m  2 to  4 d ay s  e a c h  to  c o m p le te .  A 
th o r o u g h  s e a r c h  w a s  m a d e  u s in g  b in o c u la r s  and  a  15 -60  p o w e r  sp o tt in g  
s c o p e .  F o r  e a c h  co u n t , th e  n u m b e r  of n e c k b a n d e d  and  ra d io e d  elk  
s e e n  w a s  r e c o r d e d ,  a s  w e l l  a s  th e  to t a l  n u m b e r  of e lk  co un ted . R a tio  
t e c h n iq u e s  ( L i n c o ln - P e t e r s o n )  a l s o  r e q u i r e  a  k now ledge  of th e  to ta l  
n u m b e r  of m a r k e d  a n im a l s  p r e s e n t .  B e c a u s e  of n ec k b an d  l o s s e s  and  
e lk  m o r t a l i t y ,  t h i s  f ig u r e  m u s t  b e  e s t im a te d .  T w o  m e th o d s  w e r e  u se d  
t o  s o lv e  th i s  p r o b le m .  T h e  f i r s t  a p p r o a c h  w a s  a d d i t iv e  in n a tu r e ,  th e  
e s t i m a t e  b e in g  a r r i v e d  at b y  c o m b in in g  in f o r m a t io n  f ro m  r e c a p t u r e s ,  
r a d io e d  e lk ,  s ig h t in g s  of in d iv id u a l ly  r e c o g n iz a b le  n e c k b an d e d  e lk ,  and 
b e s t  s in g le  d a y  c o u n ts  of c e r t a i n  n e c k b a n d  c o lo r  c o m b in a t io n s .  It 
p r o v id e d  a n  a b s o lu te  m in im u m  n u m b e r  of m a r k e d  e lk  a c c o u n ta b le .  
T h u s ,  t h e  r e s u l t in g  n u m b e r  (84) w o u ld  b e  e x p e c te d  t o  g ive  a  low
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T A B L E  5. P o p u la t io n  e s t i m a t e s  of S p o tted  B e a r  e lk
Date
Count Population es tim a te*
T o ta l M arked A B A verage
Apr 6 -Apr 10 105 11 801 1,030 916
A pr 11-A pr 13 218 23 796 1,023 910
Apr 30-M ay 2 315 43 615 791 703
May 8 -M ay 9 222 20 932 1, 198 1,065
May 13-M ay 14 236 24 826 1,062 944
Combined counts 1,096 121 760 978 869
A pr 6 -M ay 14 219.2
(m ean of 
above counts)
23
91
("v isib ility  index")
867
(es tim ate  using 
rad ioed  elk 
"v is ib ility  index")
*A = "Additive m ethod" using absolu te  m in im um  num ber of 84 m arked  elk p resen t.  
B = "Subtrac tive  m ethod" using es tim ated  num ber of 108 m arked  elk p resen t.
CO
CO
8 4
p o p u la t io n  e s t i m a t e .  T h e  s e c o n d  a p p r o a c h  w a s  s u b t r a c t iv e .  S ta r t in g  
w i th  t h e  t o t a l  e lk  m a r k e d  d u r in g  t h r e e  s e a s o n s  of t r a p p in g ,  s u b t r a c ­
t io n s  w e r e  m a d e  f o r  a l l  know n l o s s e s  ( f ro m  hun ting , " n a tu r a l "  
m o r t a l i t y ,  and  e m ig ra t io n ) ,  p lu s  r e a s o n a b le  e s t im a te s  of a d d i t io n a l  
l o s s e s  f r o m  th e  s a m e  c a u s e s .  A n o th e r  s u b t r a c t io n  w a s  m a d e  fo r  
e s t i m a t e d  n ec k b a n d  a t t r i t i o n  th r o u g h  w e a r .  T h e  r e s u l t  w a s  an  
e s t i m a t e d  108 m a r k e d  e lk  p r e s e n t  f r o m  H o rs e  R id g e  to  D ry  P a r k  
C r e e k .  N o te  th a t  t h e s e  f ig u r e s  a r e  e x c lu s iv e  of th e  S potted  B e a r  
M o u n ta in  a r e a .
P e r h a p s  t h e  b e s t  p o p u la t io n  e s t im a te  is  p ro v id e d  b y  th e  
" a v e r a g e "  c o lu m n  (T a b le  5), t h i s  b e in g  th e  m e a n  of th e  e s t im a te s  
p ro v id e d  b y  th e  tw o  m e th o d s  n o te d .
A n a d d i t io n a l  e s t i m a t e  is  p ro v id e d  b y  th e  f in a l  l in e  of T a b le  5. 
T h e  t o t a l  r a d io e d  e lk  s e e n  (23), d iv id e d  b y  th e  t o t a l  r a d io e d  p r e s e n t  
(91, c o m b in in g  a l l  f iv e  c o u n ts )  g iv e s  w hat m ig h t  b e  t e r m e d  a 
" v i s ib i l i t y  in d e x "  of e lk  on  t h e s e  r a n g e s .  D iv id in g  th e  a v e ra g e  
n u m b e r  of e lk  s e e n ,  f o r  t h e  f iv e  c o u n ts ,  b y  th i s  in d ex  p ro v id e s  a 
p o p u la t io n  e s t i m a t e .  T h i s  m e th o d  u s e s  a  r e d u c e d  s a m p le  of m a rk e d  
e lk ,  b u t  a v o id s  th e  n e c e s s i t y  of e s t im a t in g  th e  n u m b e r  of m a r k e d  
a n i m a l s  p r e s e n t .  A 95 p e r c e n t  c o n f id e n c e  in te r v a l ,  u s ing  th e  l a t t e r  
e s t i m a t e ,  p lu s  t h e  f iv e  in d iv id u a l  " a v e r a g e "  e s t i m a t e s ,  ex ten d s  f r o m  
777 t o  1 ,0 2 4  e lk ,  w i th  a  m e a n  of 901. T h e  "w e ig h te d "  m e a n ,  p r o ­
v id e d  b y  th e  co m b in ed  e s t i m a t e  w o u ld  s e e m  p r e f e r a b l e ,  bu t th e
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f o r m e r  m e a n  (901) h a s  t h e  a d v a n ta g e  of th e  a c c o m p a n y in g  e s t im a te  of 
v a r i a n c e  e f f e c t s .
C e r t a i n  p r o b le m s  a r i s e  w ith  u se  of th e  above  te c h n iq u e s .
T h e  a r e a  s a m p le d  is  d if f ic u l t  to  d e f in e  e x a c t ly .  T h e  e s t im a te  p r o b ­
a b ly  in c lu d e s  on ly  a  p o r t io n  of th e  e lk  in  s u c h  p la c e s  a s  U p p er  and  
L o w e r  T w in  C r e e k s ,  B r u s h  C r e e k ,  and  a lo n g  th e  S potted  B e a r  R iv e r .  
N e c k b a n d e d  e lk  do  m ix  w i th  e lk  in t h e s e  a r e a s ,  bu t p ro b a b ly  a t a 
lo w e r  r a t e  th a n  on t h e  m a j o r  w in te r  r a n g e s ,  w h e r e  th e  t r a p s  w e r e  
lo c a te d .  In  a n y  c a s e ,  th e  n u m b e r s  of e lk  in  t h e s e  a r e a s  is  p ro b a b ly  
r e l a t i v e l y  s m a l l ,  an d  th e  r e s u l t in g  e r r o r  not s u b s ta n t ia l .
T h e  p r e v io u s  e s t i m a t e s  do  not in c lu d e  th e  Spotted  B e a r  
M o u n ta in  s e g m e n t .  D ue t o  th e  h e a v i ly  t i m b e r e d  t e r r a i n ,  a d e q u a te  
v i s u a l  co u n ts  w e r e  n e a r l y  im p o s s ib le .  An e s t im a te  w a s  p o s s ib le  
u s in g  r e c a p t u r e s  of a d u l t  e lk  n e c k b a n d e d  in  1974 at th e  Spotted  B e a r  
L a k e  t r a p .  An e s t i m a t e  of th e  n u m b e r  of n e c k b a n d e d  e lk  p r e s e n t  w a s  
a r r i v e d  a t  b y  th e  s u b t r a c t i v e  m e th o d .  T h is  te c h n iq u e  gave  a p o p u la ­
t i o n  e s t im a te  of 36 a d u l t  e lk .  B a s e d  on f r e q u e n c y  of r e c a p tu r e  of 
H o r s e  R idge  n e c k b a n d e d  e lk  in  t h i s  t r a p ,  it w a s  e s t im a te d  th a t  e igh t of 
t h e s e  36 p r o b a b ly  sh o u ld  b e  c l a s s i f i e d  a s  H o r s e  R idge  e lk . A dding th e  
e s t i m a t e d  c a l f  s u r v i v a l  t o  t h e s e  28 ( a s s u m in g  c a l f  s u r v iv a l  and  p r o ­
d u c t io n  is  th e  s a m e  a s  t h a t  f o r  H o r s e  R id g e - D r y  P a r k )  g iv es  an  
e s t i m a t e  of 34 e lk .  T h e  p r o b le m  of d e t e r m in in g  a r e a  s a m p le d  is 
m a j o r  in  t h i s  c a s e .  Ju d g in g  f r o m  w in t e r  a c t iv i ty  a r e a s  of r a d io e d
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e lk ,  t h i s  t r a p s i t e  s a m p le d  no  m o r e  th a n  h a lf  of th e  Spo tted  B e a r  
M o u n ta in  r a n g e .  T h u s ,  t h e r e  w e r e  p ro b a b ly  a t l e a s t  70 e lk  p r e s e n t .  
T h e  i m p r e c i s i o n  of th i s  e s t i m a t e  m e th o d  is  obvious; it d o e s ,  h o w e v e r ,  
c o m e  s u r p r i s i n g l y  c lo s e  t o  S im m o n s '  (1974) e s t im a te  of 75. B oth  th e  
e s t i m a t e s  f o r  S p o tted  B e a r  M ounta in  and  H o rs e  R id g e - D ry  P a r k s  w e r e  
m a d e  a f t e r  m o s t  c a l f  m o r t a l i t y  had  o c c u r r e d .
C o m b in in g  e i th e r  th e  " r a d io e d  e lk "  p o p u la t io n  e s t im a te  (867) 
o r  t h e  " c o m b in e d  n e c k b a n d e d  e lk "  a v e r a g e  e s t im a te  (869), w ith  th e  
e s t im a te d  70 S po tted  B e a r  M o u n ta in  e lk ,  g iv e s  a  " b e s t"  e s t im a te  of 
a p p r o x im a te ly  940 e lk  on S p o tted  B e a r  w in te r  r a n g e s .  F i f ty -e ig h t  
p e r c e n t  of th e  e lk  f r o m  t h e  f iv e  m a j o r  c o u n ts  w e r e  s ig h te d  n o r th  of 
U p p e r  T w in  C r e e k .  A s s u m in g  eq u a l  v i s i b i l i t y  of e lk  in th e  tw o  
s e g m e n t s ,  t h e  r e s u l t  w ou ld  b e  504 e lk  on th e  n o r th e r n  s e g m e n t ,  and  
365 on th e  s o u th e r n  (e x c lu s iv e  of S po tted  B e a r  M ounta in).
E s t i m a t e s  of e lk  n u m b e r s  in  th e  S p o tted  B e a r  a r e a  in c lu d e  
1, 190 in  1949 (R o g n ru d ,  1950), an d  1, 100 in  1936 (USDA, F o r e s t  
S e r v ic e ,  1936). H o w e v e r ,  t h e s e  e s t i m a t e s  w e r e  b a s e d  on c o u n ts ,  
p lu s  t h e  a s s u m p t io n  th a t  50 t o  77 p e r c e n t  of th e  e lk  w e r e  s e e n .  E v en  
w i th  a n  e x t r e m e l y  th o r o u g h  s e a r c h  w ith  a s p o t t in g  s c o p e ,  c o v e r in g  
o n ly  ab o u t 3 m i l e s  of w in t e r  r a n g e  p e r  d ay , 2 5 p e r c e n t  s e e m s  c l o s e r  
t o  a  r e a l i s t i c  a v e r a g e  (a s  in d ic a te d  b y  th e  " v i s ib i l i ty  in d e x "  of r a d io e d  
e lk ) .  C o n s id e r in g  th a t  t h e  p r e v io u s l y  c i te d  e s t i m a t e s  in c lu d ed  w in te r  
r a n g e s  in  S u ll iv a n  C r e e k ,  B u n k e r  C r e e k ,  an d  s o u th  of H a r r i s o n  C re e k ,
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t h e y  a r e  p ro b a b ly  q u i te  low . It is  d o ub tfu l th a t  a n y  s u r v e y  could  
o b s e r v e  77 p e r c e n t  of th e  e lk  on th e  H o r s e  R id g e - D r y  P a r k  r a n g e s ,  
not t o  m e n t io n  th e  m o r e  h e a v i ly  t i m b e r e d  w in te r in g  a r e a s .
S ex  and  A ge R a t io s
T a b le  6 p r e s e n t s  a  s u m m a r y  of d a ta  f ro m  e lk  s ig h t in g s .  J u ly  
a n d  A u g u s t  c o u n ts  w e r e  f r o m  a e r i a l  s u r v e y s .  It a p p e a r s  th a t  th e  
c a l f / c o w  r a t i o s  o b ta in e d  b y  th i s  m e th o d  w e r e  low . C a lv e s  w e r e  s m a l l  
a t t h a t  t i m e  and  m o r e  in c o n sp ic u o u s  th a n  co w s , r e s u l t in g  in  b i a s .  T h e  
d r o p  in  c a l f /c o w  r a t i o  f o r  J a n u a r y  th ro u g h  A p r i l  undoub ted ly  r e f l e c t s  
th e  s e v e r i t y  of th e  w in t e r .  In  M ay, c a l f  c o m p o s i t io n  of th e  c l a s s i f i e d  
" w in te r  k i l l s "  r e a c h e d  3 1 .2  p e r c e n t  (T a b le  7), w h ile  c a lf  c o m p o s i t io n  
of th e  h e r d  w a s  1 8 .4  p e r c e n t .  B r a n c h - a n t l e r e d  b u l l  (BAB) c o m p o ­
s i t io n  w a s  p r o b a b ly  u n d e r e s t im a te d  in  T a b le  6. Such b u l ls  u se  
h e a v i ly  t i m b e r e d  a r e a s  (both  s u m m e r  and  w in te r )  a t  a h ig h e r  f r e ­
q u e n c y  th a n  o th e r  e lk  do. D u r in g  t r a c k i n g  of r a d io e d  e lk , 88 l o c a ­
t io n s  of t h r e e  r a d io e d  b r a n c h - a n t l e r e d  b u l ls  r e s u l t e d  in 1 0 .2  p e r c e n t  
s ig h t in g s .  T h is  c o m p a r e s  t o  2 4 .0  p e r c e n t  s ig h t in g s  fo r  650 lo c a t io n s  
of r a d io e d  co w s . T h e  p r o b a b i l i ty  of s ig h t in g  b u l ls  w ould  b e  even  l e s s  
in  a  g e n e r a l  a e r i a l  s u r v e y .  W ith  r a d io e d  a n i m a l s ,  th e  a p p ro x im a te  
p o s i t io n  is  know n, r e s u l t i n g  in s o m e  s ig h t in g s  ev e n  in  h e a v y  t im b e r .
M o r ta l i ty
H unting  and  w in te r  m o r t a l i t y  c a u s e  m o s t  e lk  d e a th s  in  th e
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T A B L E  6. H e rd  a g e  and  s e x  c o m p o s i t io n  f ro m  f ie ld  coun ts
P e r c e n t
C ow s C a lv e s BAB "S p ik e s "
b u l l s n C a lves /100  cow s
J u ly
1974 70. 8 17. 1 10. 6 1 .3  1 2 .0 216 24. 2
A u g u s t
1974 64. 6 18. 9 15. 0 1 .6  1 6 .5 127 29. 3
J a n u a r y
1975 57. 6 2 9. 6 7. 0 5 .8  1 2 ,8 172 51. 5
F e b r u a r y
1975 63. 8 25 . 9 2. 7 7 .6  1 0 .3 185 40. 7
M a rc h
1975 68. 4 18. 4 4. 7 8 .4  1 3 .1 320 26. 9
A p r i l
1975 7 1 .2 17. 0 11. 8 612 23. 9
T A B L E  7. A ge c o m p o s i t io n  of h u n te r  an d  ' 
an d  t r a p p e d  e lk
'w in te r " k i l le d  e lk .
S o u rc e
Age
0. 5 1. 5 2 . 5 - 3 . 5  4 . 5 - 7 . 5 > 8 .5  n
H u n te r
k i l l s
1974
no.
%
5
1 2 .2
5
1 2 .2
17
41. 5
13
31. 7
1 41 
2 .4
W in te r
k i l l s
1975
no.
%
5
3 1 .2
2
12. 5
1
6 .2
5
3 1 .2
3 16 
18. 8
T r a p p e d
e lk
1975
no.
%
18
2 5 .4
6
8. 5
17
23. 9
23
3 2 .4
7 71
9. 9
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S p o tte d  B e a r  a r e a .  A s s u m in g  th e  p o p u la t io n  e s t im a te  of 940 is 
r e a s o n a b l e ,  and  t h e r e  w a s  50 p e r c e n t  m o r t a l i t y  of c a lv e s  f ro m  
J a n u a r y  t o  M ay, 160 c a lv e s  w e r e  p ro b a b ly  lo s t .  M a n ag em en t i m p l i ­
c a t io n s  of t h i s  w in t e r  m o r t a l i t y  d ep e n d  on w h e th e r  it is  c l a s s e d  a s  
d e n s i ty  d e p e n d e n t ,  d e n s i ty  in d e p e n d en t ,  o r  s o m e  c o m b in a t io n  of th e  
tw o .
F i f t y  p e r c e n t  of th e  " w in te r  k i l l "  is  e i t h e r  c a lv e s  o r  e lk  
8. 5 o r  o ld e r .  T h e  t e r m  " w in te r  k i l l "  is  h e r e  d e f in e d  a s  an y  d ea th  
o c c u r r i n g  f r o m  J a n u a r y  th r o u g h  M ay. T h e  t e r m  is  o f ten  e q u a te d  to  
m a ln u t r i t i o n ,  w h ic h  is  not e n t i r e ly  c o r r e c t .  C o y o tes  k i l le d  s o m e  e lk  
c a lv e s  d u r in g  a d v e r s e  snow  c o n d i t io n s .  H o w ev e r ,  a l l  d ead  c a lv e s  
e x a m in e d  w e r e  in  v e r y  p o o r  c o n d it io n .
A s m a l l  p o r t io n  of th e  " w in te r  k i l l "  is  ac c o u n te d  fo r  b y  
o th e r  p r e d a t io n .  M o u n ta in  l io n s  (F e l i s  c o n c o lo r ) and  g r iz z ly  b e a r s  
(U r s u s  a r c t o s ) c o m m o n ly  k i l l  e lk  in  s o m e  a r e a s  of th e  n o r th e r n  R ocky  
M o u n ta in s  ( H o rn o c k e r ,  1970; C o le ,  1972), O ne in s ta n c e  e a c h  w as  
d o c u m e n te d  a t S p o tte d  B e a r .  T h e  m o u n ta in  l io n  k i l l  w as  a 4. 5 - y e a r -  
o ld  cow a p p a r e n t ly  in  good  co n d it io n .  T h e  cow k i l le d  b y  th e  g r iz z ly  
b e a r  w a s  o ld  (15-21 y e a r s )  and  not in  good  h e a l th .  P r e d a t io n ,  r a t h e r  
th a n  c a r r i o n  fe e d in g ,  w a s  i n f e r r e d  b y  p u n c tu r e s  th ro u g h  th e  co w 's  
s k u l l ,  b r o k e n  lo w e r  j a w s ,  t h e  p r e s e n c e  of u n m a s t ic a te d  p lan t m a t e r i a l  
in  t h e  m o u th ,  and  th e  d a te  of d e a th  (16 M ay), T h e  b e a r  w as  p o s i t iv e ly  
id e n t i f ie d  b y  n igh t p h o to g ra p h s ,  t a k e n  w h i le  it fed  on th e  cow.
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T h e  p r e m i s e  th a t  h u n te r s  s e l e c t  a g a in s t  sh o o tin g  c a lv e s ,  
w h e n  g iv e n  a  c h o ic e ,  i s  s u p p o r te d  b y  th e  lo w e r  th a n  e x p e c te d  p r o p o r ­
t i o n  of c a lv e s  in  th e  s a m p le  of c l a s s i f i e d  h u n te r  k i l le d  e lk  (T ab le  7).
If it  is  a s s u m e d  th a t  t h e  t r a p  s a m p le  p ro v id e s  th e  b e s t  e s t im a te  of 
p o p u la t io n  a g e  s t r u c t u r e ,  o ld e r  e lk  h a v e  a b e t t e r  ch a n c e  of s u rv iv in g  
h u n t in g  s e a s o n s  (p e r h a p s  th r o u g h  l e a r n e d  b e h a v io r ) ,  and  a lo w e r  
p r o b a b i l i t y  of s u rv iv in g  s e v e r e  w in t e r s .
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